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Role of PE100 and PA12 as a pipeline material for delivering
natural-gas and hydrogen mixture

Ji Ho. Shin
BANK GROUP - POLYTEC CO., LTD, . SUCESS MAKING PIPE BANK CO.,
LTD
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A Study on Fusion Performance for Application of PE100 Material to
Piping Materials for City Gas

Hwa Young Lee, Ho seong Seo, Jae-hun Lee
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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EVONIK KOREA
Innovative Solution for Hydrogen Pipeline

Jong Sik. Yoo
EVONIK KOREA
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A study on 70MPa and 100kg/h Class Cryogenic Reciprocating
Pump

Byeung-Cheol An™", Young-Bog Ham", Jung-Ho Park’, Hyunse Kim®,
Hong-Uk Kim, Sunyoung Moon", Hwalong You®, Byung-il Choi’,
Pil Woo Heo", Jungchul Kim""

"Korea Institute of Machinery and Materials, " University of Science and

Technology
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Design and Manufacture of 100 kg/h, 90 MPa
Cryogenic Reciprocating Pump for Liquid Hydrogen Refueling
Stations

WeoHan Kim, KyuChul Sim, GiBong Lee, JaeYoung Kim, DongChan Kim
Kwangshin Machine Ind. Co., LTd. System Research Institute
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Performance change of cryogenic piston pump according to
subcooling degree of supplied liquid

Kyoung Joong Kim, Junhyuk Bae, Sangkwon Jeong
Korea Advanced Institute of Science and Technology
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Analysis of Cryogenic reciprocating pump Performance
evaluation and Safety standard application for Liquid hydrogen
filling

Youngdon Ryou, Dae Hyeon Kim
Korea Gas Safety Corporation
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A Study on Ventilation Characteristics in Fuel Preparation Room
of Hydrogen Fuelled Ship

Bo Rim Ryu, Phan Anh Duong, Jin Won Jung®, Mi Kyoung Song”,
Ho Keun Kang'
Korea Maritime & Ocean University, 'Korea Marine Equipment Research
Institute,
"Korea Maritime Transportation Safety Authority
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A Study on the Risk Assessment of LH, Refueling Station

YU EUNGYEOL, KIM MINAH, LEE KYUNGSIK, KANG SEUNGKYU
Institute of Gas Safety R&D, Korea Gas Safety Corporation
1390 Wonjung-ro, Maengdong-myeon, Eumseong-gun, Chungcheongbuk-do,
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A Study on the Analysis of Safety Effects of Hydrogen Leakage
in Hydrogen Refueling System

Boo-Seung Kim, Kyu-Jin Han, Choong-Hee Choft
Institute of Gas Safety R&D, Korea Gas Safety Corporation, Republic of
Korea
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Numerical Analysis for a Boiling Phenomenon of Liquid Hydrogen Using
OpenFOAM

Hyung-Seok Kang, Sang-Min Kim, Keun-Sang Choi, Jongtae Kim

Intelligent Accident Mitigation Research Division, Korea Atomic Energy
Research Institute
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Current Status and Analysis of International Coorperation for Safety Management of
Hydrogen Life-cycle
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Institute of Hydrogen Safety Engineering, Korea Gas Safety Corporation
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Development of Hydrogen mxing Saftey Verification Technology
in natural gas Piping Network

JongSam Moon
Korea Institute of Energy Technology Evaluation and Planning
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The Utilization Plan of Green Methane : Focusing on the
Japanese Gas Industry

Yoon Namgoong
Research Institute of Economics & Management, Korea Gas Corporation
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International Policy Trends for Establishing the Foundation for
Standardization of Hydrogen Technology

YUNIJIN JO
Korea Gas Safety Corporation Institute of Hydrogen Safety Technology
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Impact of Soaring Natural Gas Prices on Energy Corporations

Hyungsang Song
KOGAS, Research Institute of Economics & Management
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Estimation of Price Elasticity of Industrial
Natural Gas Demand in Korea

Sungro Lee
Research Institute of Economics and Management in Korea Gas Corporation
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Domestic Sustainability Report Disclosure Status and Analysis

JiAn, Choi
Korea City Gas Association
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Abstract - The importance of disclosing non-financial information is growing
worldwide, and mandatory disclosure of ESG Environmental, Social and Governance,
and environmental, social, and governance information, which are non-financial
elements of companies, is being pursued. Since 2018, Europe has enforced mandatory
disclosure of major ESG factors for listed companies with a large scale related to the
public interest, and from 2025, the disclosure will be expanded to all listed
companies. In addition, the UK also requires all listed companies to disclose ESG
information by 2025. In line with this trend, the Korea Exchange recently established
and announced the ‘ESG Information Disclosure Guidance’ in Korea (‘21.01).
Domestic ESG discussions are expanding from pension fund-centered discussions on
responsible investment to discussions on corporate governance and disclosure of
sustainability management matters. In addition, current domestic ESG-related
disclosures are made through business reports, governance reports, and sustainability
reports. As ESG information disclosure obligations are implemented step by step,
trends and disclosures at home and abroad will be reviewed, and non-financial
information disclosure trends and disclosures in the urban gas and utility industries
will be examined.

Keywords: Environmental, Social and Governance
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Establishment of advanced plan for safety management of user
facilities through development of multi-gas automatic shut-off
device

Tae-Kang Kim, Dong-jin Kim, Hyun-Ik Son
KyungDong City Gas, Korea
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Key worlds : CO poisoning accident, for family use, For specific use
facilities, a multi-detector, NB_iot, Communication protocol, AMI Platform,
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A study on metaverse model construction for safety
management Digital Transformation

Chang Soo, Chang, Kang Rae, Kim, Hae Jun, Jeong, Byeong Ju, Eom,
Sang Hun, Jeong
JB Corporaion
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Abstract - Metaverse is a digital platform that allows activities in virtual
space, and it is being applied in various fields as non-face-to-face activities
have increased due to COVID-19. In this study, we propose a model to
digitalize safety management tasks using Gather Town, one of the various
metaverse  platforms.  Gather Town is a  digital platform that allows
customization, communication and collaboration, and enables users to perform
tasks in virtual space. Using these features of Gather Town, we implemented
tools and equipment necessary for safety management tasks within the
metaverse, and constructed scenarios for safety management education and
training. Through education and training with virtual characters, we increased
awareness and knowledge of safety management, and improved coping skills
in real situations. The results of this study proved that metaverse is a useful
tool that can improve the efficiency and effectiveness of safety management
tasks, and suggested that there is a mneed to explore the possibility of using
metaverse in various fields in the future.
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Keywords: Metaverse, Gather Town, Virtual Space, Safety Management
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KPS 100A Blocking Equipment
And New PE Pipe Restoration Equipment

Cheoljin Kim, Okhwan Kim, Hweiseop Jeon, Jeongkeun Choi
KyungNam Energy Co., Ltd.
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Review of impact analysis on the safety of the PE fusion part
when hydrogen is supplied to the PE pipe

Young-Tae Seo, Byung-Ki Kim, Hyun-Ik Son
KyungDong City Gas, Korea
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Key worlds : Carbon neutrality, Hydrogen, intermingling, PE piping, molecule,
Changes in physical properties, material penetration, leak, a fused part, PE
Valve, T/F(transition fitting), Safety Management Plan
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Consideration on Improving linemarker Installaton

Dong-Soo Kim, Jung-Chan Lee, Kyoung-Sub Kwak
SEOUL CITY GAS CO., LTD.
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Abstract - The purpose of this study is to suggest improvement directions
for the installation and operation of line markers used to indicate the location
of gas pipelines buried underground.
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The line marker is installed in accordance with KGS FP551 regulations, and
it is a permanent marker that must be maintained at all times, but its
function has been lost due to frequent loss, and there is a problem with the
possibility  of  serious accidents during dangerous  work  required  during
installation and maintenance.

In order to derive improvement proposals for these problems, this research
compares and analyzes actual cases of city gas safety management
advancement promotion research (City Gas Association), field surveys, and
foreign line mark installation regulations.

As a result of the analysis, linemarker mainly uses the existing method of
metal pin type buried on the road, and it was investigated that the sticker
and nail type proposed as an improvement plan are used simultaneously by 4
companies including YESCO, and the utilization of the improvement plan is
still low.

As a result of this study, we came to the conclusion that the linemarker is a
temporary sign that needs to be checked and re-installed from time to time
beyond the existing concept of a permanent sign, and a paradigm shift is
needed to a flexible concept of safety measures that must be checked and
installed before excavation work.

This situation is also a method commonly used in most countries that use
city gas, such as the United States, Japan, and Europe.

In the future, we will use satellite coordinate measurement technology to
confirm the position of pipes, build position information for important pipes,
use a coordinate tracking application, check the real-time pipe position, and
develop the level of safety management in an environment where work is
carried out. It is the direction to we want to.
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City gas T/B L/B reduction plan research

Hyun Jong Lee, Joo Chun Kim
Busan City Gas. Co. Ltd

8 ¢
S22 AAEE HHd o2 FAA] AR Risk Hedge®} R&C A7 93|
4 AAE F T/B(Test Box 7% A=A E Huld)9 L/B(Locating Wire
Box_H #&HAHE 2Ao]E gtolo] Elnd)E =Y F A= ek AU
(1) T/B 7+~ H¥oh
h AAE T/B BA A Jhedk Algt 8E vk | FF AA
b TEAE ZAd7=AR7], A7V, R/71E 94 TBE A 5 AA 7te

e

712 T/B 32(1,000m°] W)
(th HAANEES TBZ 54 & A 713 71¥ T/B FF(500mo|d)
(2) L/B 71—/\ H]—OJ
h 214 PE vl AXA Al T/B HAXRIZ AYTH T A ol" o]
g Adsty Favl Y AEAHS LBE A
b 71 PE W&o FFH/AYF Locating Wire AZAFE ZASE A4
AU FH AA 7Hse LB &
3) AlA 7Hs3% 1/B, L/B # WUH

h €2 AA A BlE ] djo] A ForE FTANEE =Uste] FA
ez Ay =9y3 & ME BRad]l B A =4 ) A g

el A
b HAWE vide] PR 8 FA e B FE F5L W
T AAEa GIS =W ¥Eo AEZ #7)

- 69 -



[ 2023 ]

A0IEZ(Smart CAM)Q| 2=t AL 81 &8

HE9
CNCITY o 4 A

8 ¢

HZ E @ ol tFEE7IZh) 5T FARY] SATEAR Aoz s =3}
FTA JEE AT g Bl A5 dAE Jde= vl 20219 FTIHEE(E)
oA ~unlENS HA¥Hoz a3 B Ay A AnEAS T8l dF4UIE
AP & gloy, Rxyadozies 87XV ta #wste, 2022WREH A
TRl wi X2t ZF2RFA Y] BRERFTgoEA 9Ts FE3I| Fysta
gom, g5 AR AvlEZ) Bulo] ofld AR, EE+7 5 HWU|eE &3 F
23 AL dAUg ] 71ES vEst A S

Keyword : Eb-&AF#2], Smart Cam

- 70 -



[ 2023 ]

SIUZAAAE D=5E 25t Intellingent RTU ZHt

Y, o|SEt

oA ol L A1 &)

Research and development of Intellingent RTU for advanced
remote monitoring system

Jang Hwan-seok, Lee Dong-han
Korea City Gas Association
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In order to advance safety management and improve the efficiency of the
remote monitoring system, RTU (Remote Terminal Unit) has been introduced
and operated in various industrial environments. It is wused not only in the
city gas industry but also in various industrial environments such as water
supply and electricity, and is being developed and operated to suit each
industry. City gas companies control information necessary for gas supply,
such as pressure, flow rate, and temperature, in real time, and through this,
provide stable gas supply.

In this paper, we intend to study the development of Intelligent RTU
equipped with safety management system establishment and function
expansion by acquiring various information such as gas component analysis
and earthquake information, beyond the RTU developed and operated only
for the purpose of acquiring data related to city gas supply in the past.

Key words : RTU, remote monitoring system, gas component analysis, safety
management system
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Developed clamping type guard pipe

Tae-Kang Kim, Dong-Ki Lee, Hyun-Ik Son
KyungDong City Gas, Korea
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Key worlds : Protection of Piping, clamping type guard pipe, Model Product
Simulation, Detailed Design, Manufacturer Selection and Benchmarking, earth
pressure  load, Structured into Polygons, Tensile load test, durability,
economic feasibility, Safety measures
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Seismic Impact Analysis of Buried Citygas Pipes through
Structural Analysis

Yoon Ho, Jo, Maria, Choi, Ju An, Yang, Sang Il, Jeon, Ji Hoon, Jeon
JB Corporaion
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Abstract -  Earthquakes are critical disasters affecting underground citygas
pipelines, that may occur structural safety problems. In Korea, earthquake
activites has steadily increased since digital observation began. As for the
seismic design standard for citygas pipelines, the KGS GC204 Gas Pipeline
Seismic Design Standard was enacted(2008), but seismic effects on pipelines
cannot be estimated by this standard. Therefore, structural analysis was
performed according to environmental and pipe variables for PE(polyethylene)
and PLP(polyethylene coated steel) pipes, the mainly buried pipes in Korea.
This study aims to find the most vulnerable variables by modeling the piping
through CAE(Computer aided engineering) and generating displace ment in
the ground. We intend to infer the vulnerable points of citygas pipes to use
them for special inspections in the event of an earthquake.

Keywords: Earthquake, CAE(Computeraided engineering), Vulnerable Point
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The trend and response of nonconformities in the user supply
pipe of multi-family housing by year

Seok Jae, Shin
Haeyang Energy Co.
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Abstract - As the number of apartment houses in Korea has increased

sharply from the past to the present, the number of demand houses
nationwide has reached 14.73 million (78.3%) out of 18.81 million houses.
More than 82% of households use wurban gas, and 50.2% of apartment houses
have been aged for more than 20 years. Due to the aging of buildings and
facilities, various nonconformities such as corrosion of valves and pipes, gas
leakage, and poor operation continue to occur. This suggests that the
problem of nonconformity with the wuser supply pipe of apartment houses is
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closely related to the aging of the building.

Due to the nature of apartment houses, many households live together on a
small site. In order to improve the safety of gas facilities, it is necessary to
monitor nonconformities for each old age, and to prevent nonconformities in
advance, it is necessary to standardize key inspections according to the old
age. This analysis examined major nonconformities by  classifying the
nonconformities of apartment user supply pipes surveyed based on regular
and self-inspection inspection data of public housing facilities from 2003 to
2021. As a result of the analysis, the proportion of corrosion and valve
malfunction in apartment houses for more than 20 years was high, and the
safety and reliability of the wuser supply pipe of apartment houses were
secured by using it for inspection in 2022.

Accordingly, measures for each year of pipe installation are introduced to
improve the soundness of old apartment facilities nationwide.

Keywords: At&Al3g3d, 3558, XF%, User supply pipes, apartment
houses, old roads
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Instruction of Smart Safety Management
Comprehensive Evaluation System

Inhwang Lee, Jongkwon Ryu, Yeonwook Choi
KyungNam Energy Co., Ltd.
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Review of hydrogen supply plan for city gas supply facilities
to respond to carbon neutral policy

Young-Tae Seo, Pan-Sang Kim, Hyun-Ik Son
KyungDong City Gas, Korea
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Analyzing the development trend of hydrogen appliances and
studying its implications

Doo Kang, Her, Jae Hak, Choi, Han Seok, Lee
Korea City Gas Association
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Abstract - Hydrogen is a key means to achieve carbon neutrality, and the
IEA predicts that hydrogen will account for 109 of world energy in 2050,
increasing six times compared to the present. The development of
hydrogen-using devices is being actively carried out in the UK, and houses
using hydrogen-using devices are being built and promoted. Korea(Republic
of) will also need to supply hydrogen appliances in the future through
hydrogen incorporation step by step. In this study, researching and analyzing
trends in the development of hydrogen appliances overseas to help develop
hydrogen appliances suitable for domestic conditions.

Keywords: Hydrogen, Hydrogen Appliances, Carbon neutral
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A Study on the Improvement of the Safety Investment Promotion
System for Long-term City-gas Facilities

Hee-Yung Chung:Bum-Su Kim
Korea City Gas Association
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Abstract - As the city gas industry matures, city gas supply facilities are aging, and
potential risk factors are increasing. In particular, city gas pipelines are mainly buried in
urban areas, it is judged that preemptive safety investment is more important than
anything else in order to prevent gas accidents in advance. In this study, the scope of
long-term facilities was established and the grounds for replacement investment support
were derived, and a plan to prioritize replacement through risk assessment was sought.
Based on the results of this study, we would like to suggest an improvement plan by
expanding the scope of application of the current plus investment reward system & return
investment capital to safe investment without establishing a separate system.

Key worlds : long-term facilities, investment reward system, return investment capital,
city gas
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A Study on the Elimination of AC interference in City Gas
Piping

Do Won Lee
Mirae’N SeohaeEnergy
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When urban gas pipes (medium pressure PLP) are buried, they are close to
electric transmission and distribution lines off the road, which causes problems
such as worker injury and corrosion of buried pipes due to AC interference of
the transmission line. The causes of AC-induced interference in underground
pipes that cause this problem are divided into two factors: conductive induction
interference and inductive induction interference. Among the two factors, urban
gas pipes are mostly buried in parallel on 22.9KV distribution lines and roads, so
it is reasonable to regard the obstacle as conductive induction interference. The
method for solving conductive induction interference is to release the AC current
from the buried pipe. A DC-DECOUPLER shall be used to block the discharge to
DC current during the discharge process through ground and to allow only AC
current to flow. Previously, high-cost imported DC-DECOUPLER devices have
been used to alleviate AC interference. Through this study, DC-DECOUPLER
using condenser was produced at low cost, and AC interference was alleviated.
The above study is expected to play a role in securing workers’ safety and
reducing related costs in the AC interference section.
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Establishment of a Smart Safety Management System using
Voltage IoT Data
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Abstract - Since 1980, the heart of South Korea, Seoul (10 districts) and
Gyeonggi Province (5 cities and counties), have been supplied with city gas
for over 30 years. However, the gas pipelines are very vulnerable because
they are buried in areas where frequent exposure to pipelines from other
companies and current from subways occur.

Therefore, to improve the safety of city gas pipelines in real-time, 530 IoT
devices have been installed in areas such as the end of the pipeline,
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long-term use pipelines, and areas where safety inspectors are at risk to
collect necessary data and analyze trends in real-time for each data.

When an abnormality occurs, an alarm is displayed, and immediate action
can be taken on-site. In addition, due to the IoT installed in areas at risk of
inspection, inspection has been simplified through visual inspection, reducing
the risk of accidents during measurement and inspection.

Through the operation of a smart safety management system using voltage
IoT data, the safety of steel pipelines has been improved, and a proactive
safety management system has been established as a preemptive response.

As the overall social interest in safety management increases, it is
necessary to continuously wupgrade the smart safety management system and
move towards an Al-based system for safe city gas supply in the future.
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Quantitative Risk Assessment of Accidents Due to City Gas
Leakage in Non-Open Structures

Chul Hwan, Mun, Jong Kyoung, Kim, Ji Hoon, Yu, Jung Sik, An
JB CORP, Korea
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Abstract - In recent years, despite much interest and effort in safety,
accidents continue to occur, causing many social losses. City gas is
convenient to wuse, but if it is not handled and wused properly, fire and
explosion accidents may occur, requiring a high level of safety management.
In addition to safety management activities to prevent accidents in advance,
efforts to minimize damage caused by accidents by preparing effective
countermeasures  against  possible accidents are also very important. This
paper conducted a  quantitative risk assessment of city gas fires and
explosion accidents that may occur in non-open structures. Considering the
chemical characteristics of city gas and the characteristics of non-open
structures, scenarios of fire and explosion accidents caused by leakage were
derived, and the extent of damage in the event of an accident was
quantitatively  predicted. @~ The results of this study are expected to help
establish an emergency action plan to ensure the safety of citizens and
increase safety in performing city gas safety management tasks.

Keywords:  Risk  assessment, City gas, Consequence  analysis, = Non-Open
Structures
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Reducing the maintenance costs through self-development of IOT

device(supply pressure collector)

Kim Dong Shin, Jung Yong Hee
SEOUL CITY GAS CO., LTD.
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Summary

As a part of modernization/scientificization, city gas company is transforming
existing safety management into more efficient way through 10T
device(collecting and analyzing the data using IoT technology)

However, we wusually depends on IOT specialized companies for the
production and maintenance of IOT devices. In terms of development, It costs
a lot to make a small quantity and occurs many errors caused by a
communication problems

In  addition, after  production, maintenance is  subordinate to  the
manufacturer(IOT specialized companies), and a large amount of maintenance
costs must be spent. Futhermore, if the manufacturer is a small company,
there’s a high possibility of closing business and it can cause the cases
where it may have to be newly manufactured or purchased

To improve this problem, IOT device is under development with the goal of
reducing production costs through self-development. The expected effects of
self-development/manufacture/installation of the IOT device (supply pressure
collector) are as follows.

1. Market Survey of supply pressure collector among other Gas Companies

2. Investigate key components and costs for each module

3. H/W circuit design

4. Firmware coding and debugging

5. Design(fusion360 program) and production(3D print, vacuum mold) of
external case

6. Website linked to data

7. Expected effect(data utilization, etc.)

Through the above self-development, the company can get a large number of
devices at a low cost. Through the stable supply of city gas, we were able
to communicate with customers and develop technology and higher customer
service. And I would like to propose a way to further level of safety

management by developing and manufacturing more IoT devices.
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Developing a responding strategy for the global energy crisis
based on the city gas energy data
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Korea City Gas Association
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Abstract - Due to Russia and Ukraine conflict broke out in March 2022,

various countries as well as Korea have established and announced policies
to respond to the global energy crisis. The government believes this crisis is
not a temporary situation, they are concentrating their efforts on reducing
demand side energy consumption as well. In order to support the
government’s  policies and developing the strategy of city gas industry,
lowering energy consumption and increasing energy efficiency by activating
city gas data by far through this study.

Keywords: Data integration, Data utilization, Energy efficiency, Big data
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Utilizing Surface Drones for Measuring the Depth of Gas
Pipelines Crossing Rivers
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Busan City Gas. Co. Ltd
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Study of Emergency Isolation Scenario in Gwangju using
Synergi Gas Area Isolation Module (AIM)

Lim No Hyun, Ju Kyung Min, Lee Jong Su, Yoon Young Woo', Yoo Sun II"
INNO-BI Solution, "Haeyang Energy, ~DNV
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Management and solution of water inflow into city gas pipes
through Dew point measurement

Jeong Hyeon Lee
Mirae‘N SeohaeEnergyt
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Abstract - City gas 1is supplied from wholesalers to retailers (city gas
company) to consumers based on certain quality control standards. If there
are no issues with the gas supply pipeline, consumers can use high-quality
city gas safely. However, cases of water inflow into city gas pipelines have
been reported, which can cause problems such as gas supply interruption.

Unlike city gas pipes that supply medium pressure, in the case of
low-pressure pipes, if there is a gas leakage point at a piping connection,
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moisture in the soil may flow into this point. It was observed that the
stronger earth pressure compared to pressure inside the pipe can cause
continuous moisture inflow. Moisture inflowed in this way does not cause a
big problem in the relatively warm summer season, but in the winter season,
when the temperature is below the freezing point of water, the moisture in
the pipe condenses and causes the gas supply to be stopped due to pipe
blockage. There is also a problem that it is difficult to accurately identify
the causative point because it does not stop at the leakage point and moves
along with the gas flow or topography.

In order to solve this problem, a dew point meter was introduced to measure
the moisture at the point where the water inflow occurred and conduct
research to determine the movement of water flow in the pipelines and the
degree of moisture inflow according to the derived data values. In addition, it
is expected that the scope of application can be expanded for stable gas
supply, such as checking the appropriateness of components, confidentiality
check before gas supply into newly buried pipes.

Keywords: Interruption, Moisture inflow, Dew point meter
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A Study on the Improvement of Leak Alarm Reliability of Gas
Meter for Leak Inspection according to Boiler Usage Pattern

Jin Doo, Yang, Seung Won, Lee, Eun Il, Choi, Sung Hyun, Lim
JB CORP, Korea
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Abstract - Currently, among urban gas wuse facilities, a gas meter for

leakage inspection is wused instead of an inspection port in a concealed pipe.
In some households where this meter is installed, leakage alarm alarms were
continuously generated according to the special wuse pattern of the boiler in
an environment where there was no actual gas leakage. It does mnot perform
its  original function of detecting actual gas leakage. Focusing on these
problems, this study analyzed the conditions under which the gas meter for
leakage inspection generates leakage alarms according to the special gas
usage pattern of the boiler, and sought a set value that can generate the
alarm only when there is an actual gas leak. Through this, it is intended to
relieve citizens’ anxiety about gas use due to malfunction of the alarm and to
perform the original function of the meter capable of capturing the leaking
gas.

Keywords: A Gas Meter for Leakage Inspection, Special Gas Usage Pattern,
A Set Value
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Smart site safety management connected with Web GIS data
with Mobile GIS system

Tae Jun, Kim, Jong Jin, Jeong, Da Been, Choi
Daesung Clean Energy
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Abstract -  Recently, gas facilites are being formed in detail and

complexity due to regional development and supply expansion. As a result,
the range of pipe safety inspection is widening and becoming more difficult,
making it increasingly difficult for even skilled personnel to perform pipe
safety inspection, and unchecked sections may occur due to human error.
Our company has recently completed Web GIS advancement, and is trying to
build a mobile GIS system based on the developed system. When patrolling
along city gas pipelines in the mobile GIS system, the mobile GIS screen is
rotated in the direction of vehicle moving and the excavation location and
registration information of the dangerous work section input from the Web
GIS are displayed on the screen. We would like to introduce a system
construction that can guide the location by voice and proceed with smarter
pipe safety management. By sharing the effects that can be obtained through
using of this system, we intend to contribute to the development of smarter
city gas safety management.

Keywords: Smart site safety management, Mobile GIS system
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Analysis of The Impact of Hydrogen Blended Gas on
City Gas Pipeline

Dongeon-Kim
Yeongnam Energy Service
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Recently, as climate change and environmental problems directly affect
mankind, the need for energy conversion is emerging. Accordingly, hydro-
gen is attracting attention as an eco—friendly energy source, and its use
in various industrial fields is being studied. In particular, blending hydrogen
into city gas pipeline is also being studied. When hydrogen is blended into
a city gas pipeline, it is important to check whether hydrogen embrittle-
ment occurs and affects the safety of the pipeline. In this study, part of
the city gas pipeline (PLP) that transported 20% hydrogen gas for 6 years
was sampled and component analysis, tensile test, SEM(scanning electron
microscopy), and hardness measurement were performed. As a result of
the analysis, no hydrogen embrittlement was observed in all experiments.
Through the results of this study, we intend to provide direct information
on the safety of hydrogen blending and contribute to increasing the avail-
ability of city gas pipeline.

Key words : City gas pipline, Natural Gas, Hydrogen blending, Hydrogen
embrittlement
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Development of LFSS for small and medium-sized ships for Low
Carbon and Decarbonized Fuel

Kyung-Yup Kim * Dong-Sik Jang : Gyu-Chun Kim-* Soon-Chul Jung: Jeong-Kyu Jo -
Jae-Hyuk Choi
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Development of LNG Cargo Measurement Instruments

Ju-Hyun Kim, I-Hwan Cheon, Gwang-Ik Cheon, Gyu-Hwan Sung, Jong-Woong
Park
HANLA IMS CO.,LTD.
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Development of demonstration technology for LNG measuring
instrument

Jae-Woong Shin, Jin-Won Jung, Soo-Hyun Kim, Dae-Hwan Kim,
Soon-Hyeong Kwon
Korea Marine Equipment Research Institute
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Research on high-accuracy capacitive level measuring device for
LNG

Dong-Hyun Lee, Jong-Min Chung“, Chae-Ho Lee’, Won-Mu Son"
HANLA IMS CO.,LTD.
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Techno-economic analysis of molten metal catalysts assisted
natural gas decomposition process

Jinmo Park, Yo-Han Kim, Taekyong Song, Hyungsik Kim
Kogas Research institute
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Installation of JEJU 3.3MW Green Hydrogen Production Plant
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Doosan Enerbility
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Development of Generic Technology for Large Scale Liquefied
Hydrogen Receiving Terminal

Changwon Park, Yongsoo Kwon, Yeongbeom Lee, Donghyuk Kim, Heungseok
Seo
LNG Technology Research Division, KOGAS Research Institute, Korea Gas
Corporation
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Development of combustion flue gas CO, capture and liquefaction
technology for carbon neutrality

Kyung Taeck Woo, Bonggyu Kim, Youngseok So
H2 Technoligy Research Division, KOGAS Research Institute, Korea Gas
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Promotion of Laboratory Safety Management in line with Recent
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Government-funded Research Institutions
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Budget Estimation Method for Lab Safety Environment
Optimization
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A Study on the CMS System of the Reaction Risk of Major Handling
Chemicals in Chemical Research Laboratories
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A Study on Improvement of Safety and Health Management in the
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A Case Study on the Field Application of Standards and Guidelines
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Safety Environment Standards Manual and Guide of KRICT
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Analysis of Safety Performance and Deriving Risk Items related to
Ammonia Hydrogen Generator
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Analysis of accident cases and safety standards related to
ammonia-based hydrogen extraction facilities
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Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Analysis of Safety Code by Installation Characteristics
of Water Electrolysis Facilities Manufactured on Site
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Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Analysis and Research on Domestic and Foreign Pressure Test
for Water electrolysis Facility
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Water Electrolysis Stack Design for Safe Operation

S.B.Moon, Celly Marll Nguina Poussou, C.S.Park, Y.K.Choi
Elchemtech Co.,Ltd.
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Developments Current Situation of KGS Code For Fuel Cell
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A study on the Safety Code of SOFC(Solid Oxide Fuel Cell)
Common Vent System
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Result
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SOFC Technical Development Trend of MiCoPower
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Fuel Cell Development Status of Doosan
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Doosan Fuelcell Power BU
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Study on the Development of Safety Code
throught Risk Analysis of Fuel Cell Power System for Aircraft

TAEHEON KIM, INROK CHO, JAEWOOK CHOI, JUNGWOON LEEf,
Institute of Gas safety R&D, Korea Gas Safety Corporation
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Development of KGS Code for Fuel Cell Power System Applied
to Ships

JAEWOOK CHOI, INROK CHO, JUNGWOON LEE"
Institute of Gas safety R&D, Korea Gas Safety Corporation
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PoC of Hydrogen Fuel Cell System for Heavy-duty Construction
Equipment

Young Chul Park, Jong Bo Won, Bu Ho KWAK, Sung Jin Kim, Jinseok Hong,
Hyun Seob Kim, Hyojin Kim, Yoonsu Joung
HYUNDAI MOBIS, FUEL CELL SYSTEM DEVELOPMENT CELL
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Development and demonstration of hydrogen fuel cell power-pack
for Forklift

Zuh Youn Vahc, Sung Jin Kim, Yong Hee Lee, Jin Seok Hong, Hyun Seob Kim,
Hyo Jin Kim, Youn Chul Park
HYUNDAI MOBIS, FUEL CELL SYSTEM DEVELOPMENT CELL
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A Study on the Integration of Safety Codes by Type of Portable
Fuel Cell Utilization

INROK CHO, TAEUK CHOI, JUNGWOON LEE'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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ESG Response Plan for Sustainable Management of Gas Industry

Cheolhee Yoon * Keunwon Lee * Seungho Jung
Dept. of Environmental Engineering, Ajou University, 206 World cup-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do 16499, Korea
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A Study on the Safety Verification and Development of Safety
Technology for Combustion Performance of Combustor and Gas
Equipment in Hydrogen Blending Environment

YeongGwang Jo, Hyun Gook Sin, Jae Hoon Lee
Korea Gas Safety Corporation Gas Safety Research Institute
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Development of a World’s First Full Containment Membrane

Type
LNG Storage Tank

Y.K.Kim, Y.C.Yang, H.S.Seo, K.K.Jin
KOGAS RESEARCH INSTITUTE
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Thermo-Fluid Simulation of LH2 Refueling System Using
Thermal Desktop

Jiyoung Kim, Changryeol Lee, Jeongho Lee, Jeongyeon Shim

ableMAX Co.,Ltd.
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An Analysis of Demonstration Factors
for Development of PAUT Procedures Certification System

Min-joo Kim, Jung-Hwan Kim, Min-kyung Kim, Byung-Jik Jeon, Jae-Hoon Lee
Korea Gas Safety Corporation
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Introduction toExceedance Curve Analysis - A Systematic &
Accountable Method to determine Design Accidental Load

Sung-Hoon Kim, Boohyung Bang"
Nereid Safety Consulting, "Gyeonggi University of Science And Technology
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Initial One-year Operating Analysis of Flat-bottomed LNG
Storage Tank by High Manganese Steel in Gwangyang

Jeong Hwan Kim, Min-Kyeong Lee, Jae-Hun Lee, Jin-Han Lee
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on Performance Improvement of Data-Driven
Permeability Prediction Model with Well Logging Data Using
Machine Learning Ensemble Technique

Jaeyun Kim, Yubin An, Yeli Cheon, Seokhee Jung, Sunil Kwon
Department of Energy and Mineral Resources Engineering, Dong-A University

st dEAEE FAYE + Ao 0131??} AEA A< 7oz A7) A

o
2 o
B dAFdAs AFAA ZAT de A8 milEyd GFE 7IHE 485t
2435 A5 7N FRE dF BRdo HeS MAHste dTE TR gk
Hoz AYE = HAF(overbalanced drilling) Al ©o]F7} AFoz2 FES = &
ol MAYstET| o= <Qlal AlFFA AT ZE 7HhE e ol Aol Y| T
HBE7} oA A Ao wehA] A|FFAA 77k AVHIAY ASEgS AFRS 54
= é-_ o
3} 715]%— AWM F Shallow, Meduim3} F+ WHIF=Z S IAHFE A ASHA
FHhE 45 A5s H]ﬂé‘}ﬁi}.

HAH oA GFE 7IHE o8 Y RS SFAA I REdE9 oF A9
= 9438t o v Pur/] 2 9teE Z|Holt s T e WA, F&
g, 287 Fol i, uiA ZHelA FAHE AAZ"E A8 AN YA AR EFE
< FgEste €9 22y ndS Tt R AEEY2E 7S ASSEA
o e B2 JHAAE AARIEES ol&d THEAE dulolEste YA
E B2y tds HAste WEAY gFoE A4 £EE E2U XGBoostE Al
&ote] AFE P AT.

ol AFANME dA AFS 3702 WS(SLUF, Meduim, Medium-SLUF)E A<

o1 A GR, Dens, Neutron, SP, Deep, V_sh, Porocity_C, Porocity_V,
Deep-SLUF, Deep-Medium % 10712 UHHFE ALLsiATh 1 A3 A4 A
g A APy ~ES R2ZF XGBoost R2ZHE ZH7F 0.64, 06851, W4 AH
T RS A7 066, 0729 HOoE AMHUG. o|2¥E W Muw Hau o
FE 7ol Halyy mde Hes FHAZE F S AT 4 AT

ARAE o] =2 20239 ARG E ALY QAo feAANEH B Y A
A& ol F3HE AFUNo. 2021060001, do]g Aol 71HE AF- - 712~ BAF A
A1)
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A Study on the Injection System Design for Offshore CCS
Operation

Youbin Oh, Youngbin Lee, Ahreum Han®, Jaeyoung Lee’, Youngsoo Lee
Jeonbuk National University, "Korea CCUS Association
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Utilization, & Storage) Aol FAE st Ut} oo 3oz AYsko] F7
B sd-1 7t2dE &85t 20279 FE Az 407 B9 COE AAAsteE TEA
E7} 1§ Fojt} B AFoAE A CCS AALS 43 o] CO9 FYet
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, Azt 409 E9] COE FYdt= AEHOIAS FYsATt 1d 7t
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Development of Technologies for
Secured Supply Chain of Overseas Blue Hydrogen

Won Suk Lee
Korean Institute of Geoscience and Mineral Resources

2 °F

[EAQ2022)° oJ3lH 2030 d 7|22 A 4 ArklA T:FA HFL 30% ©]do] o
& Zlo|H S%"—?i Aateko] o] & AT AR AFHL Utk o= Aim FAY EF
T Fgol TR F4 AAY Fo FES ARG AL ouldtet, 203087t ERr4
A A AFELS oF 10%00] o5 AC 2% o =% ub ItiGlobal Market Insight, 2022).

do] %“Zﬁfi oA HA ARl BF 4/\ TuY GEE A= el EFF4 N

HAkol] Uik W 9 Folyl "WaEy, Fo MRS AWEd /)& A4l ESFR
£ 9% 6H94?<}% NEAE A FARE FEiE 22 Ao] dSdh

= 714l At sfle] EFa TPEARCl Fdstr] siA %ﬁ@ﬂi S5 ofoF sh=
FEe F EH”%L/I ANEEG 9 AR A, A AFRS 28 7HsA, AR Awtel 23
AdA B B, TEa BAlE AlaE AR Ve 2 SR J OlU% ofof w3k HH A
7|9ko] SR Eojolnt A A 2 B o] e &Qi Hoh

Ao AAAY ALS T 7Nk SR Dad FolA élZ} AL = A
TE e EFFL AYA H7E 34 Ve AdS %“—{‘6‘}3 o, G Aol A=
WA A, ANE S Farle A, 4 EFRAY v‘i‘—*ﬁ* 2 A8 B 59
We&S tF »‘T‘% ATAY Aol FF FUTIHY e A A AEe AT =
W o7IeE R 9 JY A 5] aRHoR &8dE 5 VIE Jugth
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Insulation Design and Productivity Analysis for Oil Sands Well

Ingu Kang, Chayoung Song, Seonghak Cho, Hyeyeon Kim, Jeonghwan Lee*
"Dept. of Energy and Resources Engineering, Chonnam National University

Qo

LIME(oil sands)= A4HS fal 12 2®S FY3te HFd(bitumen)S]
HAEE Y$3FE= SAGD (steam assisted gravity drainage) 3Ho|l F2 o] &FT}.
AT E F& AFZF AEOIEQ CMGil STARSE AM&3te] edM= #4
AASY AEES BASEY. FY U vEA &4 E(heatloss) S Fola Y
FEEE f*’a"/\] 7171 #1381  A4HA-(production well) == F A (injection well)2]
FR 7 e HF olFH FFo] ©<(insulation)S FHEIFHUTE E=I N EBEY
(sensitivity analyms)% 2 ARG ES 2t A3LY 247 AUEeE =
Esl9aY. UgE BEAS fEl AAT FdEAA= =Y FAd(bottomhole
pressure, BHP)¥} ¥ F] & (steam rate), A4HH 2] BHPS} 28  AJ2FaF(surface
water rate) 2 A AY4FF(surface liquid rate)©]™, =] & S}(optimization) &
F= T4 Y AL (cumulative oil production)o|th. ©E A& A3 ALAAHS
G AR FUAS dd e W FF 2 APl FrtstA o o=
=) 8 2% ZES(steam quality)?] =4 FAEH= A2 Agdt. UE &
7‘:‘37, S BHPY £-A }\g/\LE]: 28l AatgFo] AAlo YTFE mR= Ao=E
A=Ak =3 HAASE Al =Y A48 BHPE 4HAyE A3, 2" F4Y
E2 A 74 2 ALkl FUkeA T ol 7 SAISHA BA
W7t AFSE At 74 oY 3¢&o] FUie ZoE AddAr. B
+ SAGD FHe #74 AA A 71z A5E 842 & S AoH, FF 74
doll WE AAE HIME T3L Agoelt

o rfz ox

o
Y, o o
ﬂﬁﬁiﬂﬁﬂ

A Ab

2 AFE FFAUA 7| EH7FLKETEP)2] A Y-S whol £33 AT FAYYG
(No. 20212010200010). =3, # dAF= FEINFTH/FENFTHS7|=E

Yoz FYPHAS (A HE RS-2022-00143541).
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Numerical simulation for geological storage of carbon dioxide
with impurities from hydrogen production

Seungmo Ko, Hyeri Park, Yong Seok Lee’, Ju hyun Cha", 'Hochang Jang"
Department of Energy and Mineral Resources Engineering, Kangwon National
University, "Division of Energy Engineering, Kangwon National University,
“Department of Energy Resources and Chemical Engineering Kangwon National
University
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Accuracy Improvements of Geometric Changes and Non-Darcy
Flow Analyses Using The Concentric Annulus Flow Model

C.H.Shin, J.G.Kim, 1.0.Kang, T.Y.Lee", Y.S.Lee", J.H.Lee™
KOGAS, *Scbu]umberger, “Jeonbuk-Univ., " Jeonnam-Univ.
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Geological CO, Storage in Basalt and Sandstone
Considering Carbon Mineralization

Kyuhyun Kim, Donghyun Kim, Yoonsu Na, Youngsoo Song, Dahae Lee, Jihoon
Wang
Department of Earth Resources and Environmental Engineering, Hanyang
University

2 o

$guUe} NDC (Nationally Determined Contribution; =7} 2247t~ 7HEF E3xX)
A8 S A= CCS 71 H&o] Aoty FYH olitsetAv) AR E = H A
U 72 EY, 27 Ed, 83 EHY, & EfoE ZFIHY o] F FE EHY
< FYE oisetATY g4 FEIE I AFHE 7P d7Foln AR FH A
Z WAYEZo|th tHEAHQ CCS td AT &FQd AAA Y g4 FESIE T2

Al AHE A ZUATE, HZ AL A E FAAH e we FE EHo] vy F
AZE Yol 2 WAYS] 2 & A= A2 BT o EFH olo]&HE 9
CarbFix ZZAEAE FAFLE Aoz o)islet A s Fste] 2 oo 3

2 AFoAs @FET AGelA ccs 71 A& Al TG e g4 FE3 AN
of tisi &4sta, CCs 7Y A& Al F= EF WAUEE GAsHA 7Eiith =
S, B4 FES BEE HA ATES ZARINY, FF #AA AT TEFS AL
Atk G FEIE oldstgLIl AFF dME FH Ca¥, Mg, Fe'ot e &
o] 23 RbFsl] BAERES At TR AHoHH, &4 FE3 AL o
4 AT &F, 5, pH T &F A 8 & FFS weth o] AL CCs 7H
HE A F2 AFS 24U FAE, 5 72 52 HIPIVIE I HT dF
ol Ao &a F=st d7e FUE ot as oY 3 weAS FAE 1Y
I Aok BEEARQFA o] 'a FE3t AT e olatstER A FRioE QT A =

4 Wkl AFEa Ao

Ab A}

B oATE 20219 AREATIAAD AU sSAuATHA A
(N0.2021060002, Tl AP UBE)3} 20229 FR(LEH, AAT AR Ao
2 K-CCUS #7wke] | (KCCUS20220001, &A7k7r% 4RI FAAI)E wo}
S8 AFYu,
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An Experimental Study on the Effect of Sea Water-Based
Nano-Smart Water on Oil Recovery

Hyeyeon Kim, Chayoung Song, Seonghak Jo, Ingu Kang, Jeonghwan Lee*
*Dept. of Energy and Resources Engineering, Chonnam National University

8
B Ao gatdd AFSe 2934 F3ol o] K, Mg™ 59 ALAAo]
2 (potential determining ion, PDD)-& ZAg 2vlE Q| E(smart water)®} Y=-f
(nanofluid, NF)e] AR =&FHE FRlstax 35 7|8k Yx-2~vtE  9H
(nano-smart water, NSW)E HA3AT E4IHAHS FHI NSWe A& H
7Fsbzl sl G A-FAl- A7 AW A (interfacial  tension, IFT)¥  H&E=7Z)
(contact angle) ZA3% F FAAFFHAIES FYPstATt IFT 54 23, Y=dAE
1.0 wt% ©]%¢ #H7F A PDI= A9 IFT W3sle] & 9S nxx e Ho=z 3
o=t HEZ =34 Ay, NSWollA NFRTH o) 59°2] HZEzZ o] 744 =T o
gA YxdA7E 1 wi% H7FE NSW F F8&5% W EA] S (wettability  alteration
index, WADZ} 19 7F& %3 MS1I (MgS0O,_1000 ppm), KS3 (K,SO,_3000
ppm)E APT, Tl 1 wi%e U=dAE F7HE U=fA NF_ 1+ dExToe=
AARste FZoARFedFES FASAT. A7 A, NF_19] vl3] MS1, KS39l4 z+zt
53%, 6.1%2 F712Q edo] 3FHUTY. ol K'E PDIE Z2E3 45, Mgl
o 3t 7t @do] Fotde wet f8 st FEeal o] nEHkg-o] &)
A o B2 & 2do] IgH AR ATHT

E o

¢

A} A}

2 de FFdUA7<=H7HLAEKETEP)] Ads wol 33 AT A YU
(No. 20212010200010). =3 E A= 20289% AF(@RSF) AYo=zE b=
AFAGe] AYE Wop F3PH 7] Z2 AT A U (NRF-2020R111A3060663). =3
B AFesE 2099 % A5 AALR] AYPoz Jk=o x| 7] & 7Y (KETEP) 9]
A Qg gro} £ AT ZA| JUTHNo. 20152510101980).
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A Field-Scale Simulation Using Matlab Reservoir Simulation Toolbox
(MRST) to Evaluate Surfactant Impact on the CO2 Storage.

Joseph Iranzi 1°, Gi-Beom Seok 2*° Yong-Chan Park 3, Hanam Son 4
Pukyong National University *, Korea Institute of Geoscience and Mineral
Resources

Abstract

CO, capture and storage (CCS) in the saline aquifer has been proven as one of
the viable options for reducing CO, emission to the atmosphere. A certain amount
of differential pressure is required for the invading CO, to displace the existing
brine; which is related to the reduction of CO, brine interfacial tension to
increase CO, relative permeability. It has been experimentally shown that utilizing
surfactants reduces interfacial tension between CO, and water, and a laboratory
experiment has been performed to evaluate the CO,-brine relative permeability
based on surfactant injection; and has shown the feasibility of surfactant-based
CCS. However, potential sites (saline aquifers) are typically very large, and CO,
injection is longtime scale compared to the laboratory scale; consequently,
large-scale  simulation of surfactant-based CCS is needed, to evaluate its
effectiveness in the real field This study aimed to preliminarily test the
effectiveness of  surfactant-based CCS  simulation on large scale, which is
paramount for future application in the actual field aquifer. To perform the
surfactant-based CCS, Matlab Reservoir Simulation Toolbox (MRST - CO, lab) was
used since, it gives the large aspect ratio between the vertical and horizontal
plume dimensions, based on vertical equilibrium (VE) models. The simulation
used the input parameters from surfactant-based CCS experiment performed on
sandstone core samples. The VE model-based simulation was adopted to
evaluate the CO, plume height variation over a simulation period by considering
with and without surfactant. The simulation result has shown the -effectiveness of
the surfactant-based CCS on a large scale. Therefore, the surfactant-CCS based
can be studied in the future using real field data to evaluate the CO, storage
improvement using a surfactant.

o] ATE 20239% AR (HEI|EHEEFAT)Y AYoZ dgAFATE sxA
TAE e A Y-S ol F3E AFUNo. 2022R1F1A1075117)
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Sensitivity analysis by influencing factors to improve the
efficiency of the N-WAG method

Hyeri Park, Seungmo Ko, 'Hochang Jang
Department of Energy and Resources Engineering, Kangwon National
University, "Department of Energy Resources and Chemical Engineering,
Kangwon National University

2 ATlAE 2 xSt o0 AR FHolA N-WAG ¥ E&&
Sdststy] 9l FdFIA H EAES =AU o]E 98] CMGAHS] STARS Al&
doldEs &3 ETEAN o¥dYel ¥ 3D =EES FHIUCH
Dykstra-Parsons  Al+5 042 A4}
BUFEAE FAHe] YAVIEZIES 03o% d¥a FHsAT UxdAe F2

2 Langmuir F3H524& o83 EEE& o F2Fo| AARAHH, $FF F
Jhel wet b o) HEEst WEshs ee AYERE Ao BH WaE i) P
delsith AFE SAL COrWAGYH HEHT U= W Weyburn 319 W3 a4 &
4 ARt N-WAG 3¢ A Hlud dE7F 5 Ui FY 7oA F

E
YH BAGel FAHMAY A Y o gol HYom, theit £
We FAY WsE FAT 5 itk =W, 20U FEIY 00 AFFe] S-S
golstgrh. WAE BAE AT AANGE Ll Aoz, FAlskzn, e
S0, F 5o NWAG BHOl WE CUsFEs Co, AT wasd
T A3 FY AATR W 12, £93 A= 03 HEPVOIA U3 &3} €0,
Azl A4 ol Uehgom, coel Adwe odslsest 4y wAE »

'?u
ol
é
>~
r—{o

Aok = Bhs FAGY 45 FEd oo FYHL RFAY 0,9l
A ZROAE o]He ZETE AL AT 5 Atk FF 02U HHE, AFS
ERE, SaEot 2§49 44 B40 O BAS 22 49T dHold

A} AF

B dATE 202085 AR Adom FdmdFAde] AYdS ol 3
B 71Z2ATFAFY (No.2020R1IF1A1048182)3 2023 % AR (AASAAA R0l A
Aoz AAANLHEI o AU Whol FPd AT YU TH202106001, H] o] E Alo]
A2~ 719k A - 72 ’AF A AAD.
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A review of the possible geomechanical challenges during
geological CO, storage

Youngsoo Song, Yoonsu Na, Kyuhyun Kim, Donghyun Kim, Dahae Lee,
TIihoon Wang
Hanyang University, Department of Earth Resources and Environmental
Engineering3
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glo] #3 AR FAAIPCO= A AMA tFEES] F7lolA olitgeri A
Z(Geological CO, storage) 71&E $lole o4 EA(COy) #F HRE AT
e A2 dAPsta ok FUelA % 2030 57} 2472 SEEWNDC) 2
A3l = AL FHe; Z2 Aol = o
geth AFAG 7e HE8 A, FUEHE COE Qs AFY FF¢E 5ol
A5, @Y 14, 717__’“ @39 A3, 4G 1’4’%"%‘3 Ly
A8 £ Ze AFYEEH ZATE HAE & Aok o] E U3

A, 29 719 2 g E 3 BAR o]oA “/l: A
Yzt olitstets A FAA Tse Ui FF FEAE FHRAE o
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A Study on Institutionalization of Liquefied Petroleum Gas Filling
for ships Based on Safety Assessment of LPG Bunkering for
Commercialization of Small and Medium LPG-Fueled Ships
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A Study on Safety Assessment of Ammonia Release Process

Duong Phan Anh, Ryu Bo Rim, Jinwon Jung®, Mi Kyoung Song™, 'Hokeun
Kang™
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Abstract

Ammonia is a potential fuel being considered for use in the maritime industry as an
alternative to traditional fossil fuels, owing to lower emissions of greenhouse gases
and other pollutants, as well as lower cost compared to other low-emission fuels.
However, ammonia presents safety challenges due to its toxicity, corrosiveness, and
flammability. Under certain conditions, ammonia leakage during bunkering can pose
hazards, including dispersion of toxic gases and the creation of unsafe areas because
of ammonia’s flammability and toxicity. To assess the safety of ammonia release in
the maritime sector, several factors need to be considered, including the quantity of
ammonia, the location of the release, the weather conditions, and the response
procedures in place.

This study reviews current guidelines and regulations for safety of ammonia
bunkering. Studies in the literature on establishment of safety zone during bunkering
process are also mentioned and analyzed As a result, the knowledge gap and
quantify methodology on risks assessment for ammonia release in current practice is
pointed out and assessed. This study proposes a systematic approach for assessing
the safety of ammonia release processes mentioning several factors, including the
physical properties of ammonia, the design of the ammonia storage and handling
system, and the potential consequences of an ammonia release considering factors
like wind speed, direction, ship shape, and cargo condition.

The research provides wuseful insights by using case studies to show the level of
dispersion of combustible gas that may occur during ammonia release, allowing ship
designers, owners, and regulators to create better safety zone regulations for
unintentional ammonia leaks during bunkering. This includes assessing the potential
harm to people and the environment, as well as the economic impact of a release.

Keywords: Ammonia, Safety assessment, CFD, deterministic approach
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hydrogen storage tank of hydrogen electric vehicles:
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Study of Gas Separation Membrane Process for Biogas
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Biogas is a clean and environmentally friendly fuel produced by bacterial
conversion of organic waste under anaerobic conditions. Raw biogas contain
about 60~65mol.% methane (CH4), 35~40mol.% carbon dioxide (CO2), traces
of hydrogen sulfide(H2S), Siloxane and water vapour. In order to remove
CO2 and other impurities, the biogas wupgrade technologies have been

developed by absorption process, adsorption process, membrane process.

In this study, polymeric gas separation membrane was applied to biogas
upgrading process. The membrane process design was focused on enhancing
methane recovery(methane slip) from biogas with various operating
conditions. To reduce the loss of methane, multi-stage process was designed
and the result showed more than 97% purity of methane with less than %

loss of methane.

This paper describes the membrane process design for biogas upgrading and

its optimized operating conditions were also described.
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Operation of Biogas based Hydrogen Production Facility

Hyeongsoo Kim, Sungtak Lim, DaeWoong Kim
Hyundai Rotem Company

a2 o

AN EDL 7HE Ew, stFEE A SolA LAsE Hlo] Ut~ E Ve R A
e 300 Nm’e] F4F A4tshe AR7E 20208 T FAEEFFTHLA AA
ol 7bgH I Stk uiele HIIEA BAstE wWEH oitsiErs F

HEFe A&z F7hstar o] ol& AA|, nds3 volert~E &89 1g
3 EFFa] A B TS gaFYH AEY 7 719 e JdiEa o
BRI AN AR F2AA o1F A WE 20508 EFFA AT 2 F
7 AE 30% oS "ol FavF B9 5 dS ZOoE " & IEd
Ae A blelert22 R H IeE F4E FEIL, o] A NA TAYSE o
FeEas 2R d3 T FFHoE HUY BEIes ERFA AT 34 2 A

mlol] thshof AR

- 174 -



[ 2023 ]

Risk assessment for biogas-based hydrogen production-utilization

Myeongnam Park, Eun Suk Jang’, Gi Hoon Hong’, Hyunseung Kim"™
Department of technical, SPESYS, A 1912 Giheung ICT Valley SK VI, 58-1,
Giheung-ro, Giheung-gu, Yongin-si, Gyeonggi-do, 16976, Republic of Korea
"Plant Process Development Center, Institute for Advanced Engineering, 175-28

Goan-ro 51 beon-gil, Baecgam-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do, 17180,

Republic of Korea,
“School of Chemical and Biological Engineering, Seoul National University, Gwanak-ro
1, Gwanak-gu, Seoul, 08826, Republic of Korea

8 o
BaEY ol WE A AR AnE TN A AR Ty =
2 3% FAARET AQNH FFAY wpolosts AW Fa AN U B
3 A% Agle]l TS AWHT YUtk o= HFF wholerkre] BB FAAS
Age Fil, A @ eEuE fr)F08 o] ARAY BAEFY oYY

o2l

3212 A FgEel mE AAZA aA7A Al d F ATk AN, 71EY
TA AEE A 7] "ol A ASAEH &3 DA Ao A&F
+gol 7tsA 7] AsiAeE AdS AEABEE T AAA AFLdE ==
AA R HLs 547 97 mgo .
ATFdAE, 71 Hat B4R FE FAAE Y g AE 9 vio]lrtx A
34, FaFE 2 oiEds 8 T 4 9 H7A AHE dPde=
Hazard and operability (HAZOP) studys YF AAStH, 19719 /MAAEGS =&
st HhdstATh w3, FA8E HEHE A9 B4 2 & 2o wE AE A
Aol tig Hrh, HHeet AFEE d=3l7] #9138 Consequence Analysis (CA)
PR RE ASAFANA Y APL_AE EFsidon, ol& Bl AFAE W9
hRgdel FrREI, An] AFAA ARE AFst AFeds AA 2 HAE
St WRbS whESHA A FF WEA Y FE, FMECA(Failure Mode, Effects
& Criticality Analysis) 18|31 wjdui# F2] @4 7ME Sl AFSAHe kA
d FHe A8 Al FEAQ & Wete] miHE AR AdHET

23
[
>
e
fo
p‘L
o

o rfe O O g o i do Py
Y

Key words: ¥ &8A%7, 444 442074, HAZOP, CA, FMECA, WZA4, A
Hl 1%, dj g §2

- 175 -



[ 2023 ]

T4 YAgg AT SESFE W Mo 1F
Of X| OJ&HZITH BLIE{E] A[AH
501, 324", 57|27, .:!i%'"
E2 Az, D5 EATY SVEFHATAE, A Susta 53t

Hydrogen production-utilization demonstration integrated process
and facilities failure prediciton abnormality diagnosis monitoring
system

Myeongnam Park, Eun Suk Jang®, Gi Hoon Hong®, Hyunseung Kim™
"Department of technical, SPESYS, A 1912 Giheung ICT Valley SK V1, 58-1, Giheung-ro,
Giheung-gu, Yongin-si, Gyeonggi-do, 16976, Republic of Korea
“Plant Process Development Center, Institute for Advanced Engineering, 175-28 Goan-ro 51
beon-gil, Bacgam-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do, 17180, Republic of Korea,
““School of Chemical and Biological Engineering, Seoul National University, Gwanak-ro 1,
Gwanak-gu, Seoul, 08826, Republic of Korea

8 ¢

FEFAARETAA AlFd vlo]l 7t 2 A g FaA4k 8 S48 T
= AYS EatAlel mE s I8 oA Fa Al HAA
HHES FHREfoF 5, ol T & EUEE ¥ AR odId AlxH
7% &3 7ol 7Festth & A4 = FMECA 7]‘3} o)X ELEIE]%
< A&sted gAY EQ 7Rk % A EUHZ A 3 5 Ad 2
Aul R4 By 7led A" 5 SR skt Faou A A A 9
73 ARt E viEHd F e 7Id 7ls9 HEo] A SRR, T8
W]l reformer, chiller, compressor, CO, X3 AH] & & 4 X w&
ol A HFHE AN EUEASIA g4 AAREH SFHLAEA A
F7] & D A gqARAS FAL Aol olF 3, A Y¢S
A Ae B doly HE U vi-dAPLC dAADH tEIAEA 719, 9
A ol

Hu

UEHHLS 93 F9 FAHE dependent 2 independent
Aoy 2 Ae T e HA AH A 45, A
AZF $A HolE A 1 alram°ﬂ wE action planning 59 RUEHH 2E

JEjet AAIZE Av] 3% C’ﬂx] oI E‘%Fﬂa& ?w

<
o
=
o
=)
]
SR

Key words: AAZY, Z1AISE, £4844, RUEY, 334, fAE EQ, o3

o AT, EE ek

- 176 -



[ 2023 ]

10| = EF A B4 2R Z4AFE 28 EX|
LAl ARM, BIZA

Utilization of Quality Standards and Quality Inspection Methods

Woong-Sik Nam, Kook-sun Shin, Kyung-Seok Min
FITI Testing & Research Institute, (28115)21, Yangcheong 3-gil, Ocahng-eup,
Cheongwon-gu, Cheongju-si, Chungbuk, Korea

8 o

AARoZ ez, MARA 5 AUA @7 Wslsh sHssgl aket 87747}
AohH 3 FHARS] 1 BAZ AFHAA, @Al S e Fast Py
3 gk,

Sat 93 AVE AFAN 2AkzG MAEA 5 KR wWE0] Qe A
47 A=A, AMAIAE BE3 54 A A Ea Y AHo| s 4
o Auke] @A thekslAl 248 Aotk

ool we} a9 HUTE FHCE Fa A HHL 9B Ae 49, VESL
lom, FUE U719 e TR F4 Aol FAE Fr) Folth

Gao) AWATL WOLARM, Y 7, YA WA Wt Fde] FFo| vhY
Rolmz AaArt BAe FARY) 93 o] AAE 1YY 0 ole] kA B
geh oxp7h WAT F Utk B uge e AUAY exE Folv] A% A

el AR AsnA B,

Keywords: 484, Fo]EA, 2, HAE A}

- 177 -



[ 2023 ]

HIO[27tA ZI8E 2A0|E Ogleas8 A MY &4

=y OL— "1

27|13 A2M L5 diMR1
IF7lEdTY, 17180 A715E S<UAA AHJAF WA (2 5124 175-28

1

Economic analysis of On-site Green Hydrogen Production
Technology and Operation using Biogas

Gi Hoon Hong', Eun-Suk Jang', Hyoungwoon Song', Cheolwoo Park'
nstitute for Advanced Engineering, 175-28, Goan-ro 51 beon-gil, Baegam-myeon,

Cheoin-gu, Yongin-si, Gyeonggi-do, 17180, Republic of Korea

8 o

A2 FA% J1F0s2 A8 wska A74el tess] $slK CoP2l R COP2s
5 FANFUGOR A AAHOR eAhs AEL BF wa 9 AL AW
ARAAIA Fart FFAL Ytk AE TDFE AL AAMAIIAE FET
SRS gao]l HEA Pl wpol ek ANk FaduA WA EE BhA
294 AnE sl oldsiga WEdo] I3 Ao Lusao] Fahi A4
Holm, 714 AR AN Use) AGH BFo| Qo] BA4P FRYWNA T

B AT AE ol

- 178 -



[ 2023 ]

OIXH ’ O_?_il_l-.

aj
B3 A AR

ol oy 8 Ul?ﬂx}%i}%ﬁ; anmﬂ e e uwa

A Study for Failure Examples of the Multifunction Switch System in a
Car

Il Kwon Lee + Chang Ho Kook * Jeong Ho Lee - Sung Hoon Ham * Young Suk
Lee - Seung Yong Lee - Jee Hyun Kim -Seung Min Han" - Jae Gang Lee” - Woo
Chan Hwang"
Division of Automotive Engineering, Daelim University College,
Graduate School of Automotive Engineering, Daelim University College*

1. A8

ABApE gkl ael WAS B Mo uite] ¥ A
A7t wEEo] B2 FYY
Qo Azke] WA AHEA 2
N Amel AEaEes hs 4o ©E WaE AARG L0 Eolon 717,
e, @7 Aol okl AT AEAUY GRG0 A2, A
FAlO WA oo BF ARENI & FEow clale] BE AIEolR S

A0, A DR ol AR SHE BB GPa 49 4E
o Fjsm o]F AQTANE ALY AYAL Folt RER o} F43
Btk HAHE FHow AEANYS Auel A e Adow §4%m 9
tan A= Ad mde] ofyth

Agake] gqel QoA FoluE Fa@ ol hdggolth olHd BH L 9
S AEAtol IS ARl 4 A3t Atk Bl5A ARl Stel
% SNl g d Azdel 2iduo] Sl $dde AEdE gAY
%2 sl 2l el Hh welA, #01 W Wt e olea o A
ol A1l S slelol A% GG & e SLEh Holhoh AN A A
A AEehel £UF AokE Sustelor gu. £, LA} AEAY £AE @
ool o8] WY AW F gl FEIE S I} Alo] AokE Hng

AEgol sl gy EEZ S u Z4XP7} =
NEE 2 BFANGE et ol 2

L ; =
FaglA B A}g%; ek olel@ HAow Agahs slol BRANEE Aolshe
AEAagolth ole @ Axe $AAt $Ae & w Y Ao A5 o}
ek Aol AxpAlel AAA =Rl o8 Wel FEE FAs Aoz FA5
= ABHEAN2WE 4851 Yok

of wEE AFAY TFaAA Axde WFARF, AAHelL A7) AAH

- 179 -



[ 2023 ]

9 MFAY 5o nPAAE 2SI o] F LAl ol E AH W AT

& AN B

2. 0|2 HiZ
21 CIs 29A%19 He

s Ake] th7)s 2~ 9 A (Multi-function switch)= A5k dEol| 9o 2=

TAATE RokE s VEom FHoe AEAe] o 22 olEdS AAs
= MA2EE Aot ZF 29A7F FREe i, HFole dxTd v,
s, BEFATAI T F2 HeH WIFAAE Alofst= 45 (lighting) Alo] =91
7b gl o3 29E A oAEgE 2HE BAE drs 29F
(Multi-funtcion switch)2tal 3t} photo. 1S 3 ~3x o] A&H thr]s A9AE
BojF= Zlo|th

2.2 DIsAfAXI2 HE
2.2.1 20IH ARAX|

Asae] slolnt Al AokE Suay] gd wu ol Vi@ o] we
AELES Gl Bast Qob mebd, $AAL e e we b @
Aol AEEEE w3 Agslor @k e fel oo BAY 2o HY
2 Aol e BAlste] fulE AN shol AokHRE 37 98] kA
A AF2AAE I 295l deh wy ol WY o AFoE dAAAd A
S o8 AEBEA s AsUIHE ABHo| shols st AF .

2.2.2 BSHO AKX

AEAlel 29AE AEAE £AF W BaA AR, NF MNE 2L AN
52 AFT 5 Ak /15S Aojss 290X FAT AL o] 29AE R4
Aae] dHE EAD F ot vE, Age] Aokd BRI 5 ok AxE, o)
el 9 W Agstne TAAQ eHlE, thE AN A WS WMaA I
= gHE GEFE WS AAA Fol FH] Uk

- 180 -



[ 2023

)\
29 A

9Jr 1J1(w1per) Ti O:L%El = slreel #2d Hle, =, e 8% i,
dA ek olzd T Wol dFAS A% AAE FEdh= TS T okl 9
T TeREE S He 7 = WA, ool S, spojH 9 o] mE A&}
as Az o AEE wkEsjor sk, stold o2 AASA rE= & Hu
ofof grh. HF s FRA = ofolHrF W EA grotof dhH, e NS
7P ok @tk ol d gtoldE adHom HIAQl Az o) AEet=E sk
Aol ofoly Bl ofM b 29 3] o] tH2,3]

232 HT=9A

e

e 24 2AS & W Aol Aok Fust ofelg oF HAH I
brol Aus fs A5 Fuel A5 el 4w

29 R, Bl 29Aek A =¥

AANAE AFA} NS 24T Gt 294 vk & Aol sk e g
A =

g gAee] sl HE AFow 45at 75 it AAolt
2.3.4 ¢o]y ®H
AgAel sholm mEE MY w Et felo o2l gl o2 AAT 9
sholslE A58 W 47149 ABE Wol sfoluE AFAAFE FFHEIT
3. DEA
3.1 stolsl %A Yt HFERFAY TFA
1) A%

ot

AEAE FAFE B ol E AETAL U tr@selH s 2FHA b
ol s el

2) 4

A5AE Aedd A% pdstelnsl pAsolnel HI 7ol A45aA gt @
42 st AR/ E ol gate] YANEES PG ot Fol Ak 37
2929 AAd g L AAE AAFGot Fgolik. oo wE s
A48 dhaded Aotk FEREA A HINT) @ DEHDFES
s wde AQFFRE AAsde W Aol YuA Arh solw A=Y
BETA AAde W Aol FFAA @t FAAYe] A Anm
B(sub motor) MA=91A % AARAS W Ao FAHATh WAL AAT 2
3 Agneolame el R AL Sdsdrh. 9L WAoo A
dstoloj g 3o MAMCODANE 2A ] MALER HelHich £AGFO )
Hel FES F4% g HolPAYF 4P Photo. 2 WAL LEA
g wolFe ol

- 181 -



2023

Mo %%j%ﬂﬁ%
[CIEE o '~ H B < o
%%a Wd?d%%w
) ot u
otiw o MMJdeMHTVH?
4% = ﬂmﬁﬁrﬁlﬂﬂuﬁ%
o %%%ﬂﬂwﬁﬂ%
) ~
of FE T s B BT
4./IOT,...NE M.._..:l,OIQOO_EmMo‘NVIO#Oﬂ%ﬁ
m.ﬁo Mﬂﬂﬂo‘m‘mumgmmﬂﬂ
e = SIRlEne
. T ¢ X eTT4E
T T $ Frauisy
{5 F £ o M O g T
CNAUNC A mg ol ¥
i XN o OF I o=
W R 5 I %@.MJP
q o [y o S oah o w
%) %Mﬁi EMIOWATWEMOL
O‘_ﬁ T )
= mw D o s
o T 232757
S ol N W o) w9 A
S Oﬁa_—o EO\WM J.Jlﬂ.q
e s it ﬂlaor% 7ﬁ:7£Eﬂ
A ogr ol 0| — TR
<] o o7 imﬂxﬂ S
) o] __|HJ|@:A)A
<o ™ ok . o %%.ﬂwﬂ@l
Mo m — o X o w2 T
~ ) ﬂ.ﬂ).ﬂﬁ ~ o —
Xﬁ — AT ,_OEO .o~ ™
o ST SR
B - oo N s 8 ﬂW,ﬂl
B oo fan o B o oo
o & THE i, o
o o DN~ I o
dﬂai_ﬂmu o .Moamﬂﬁﬁ%%mﬂrﬂowy
W E s g o W E AR A
i o — = nno‘l_lo_e,.(_h‘_nmo] ﬂ
Eo,m.ﬂ;o .m 10 o w X o wn of
ax W A NS ® TR TS
I E oo W o R =

Eis
°]

S

o

=
ool TAHA.

Z}
Al

-

L

L

L

3

o]

XL

A5 2= (Auto mode)Ejol] a1
LOW, HI7} %S o

Lk
oA ERES
TEY @4 2
skl A AAZ 7HA
- 182 -

Y

3.3 7t¥H go|H 2T



[ 2023 ]

o g QA T4 Zhetd E Ao w AeH v

2) #4

ﬂ%‘?ﬂ*‘j‘% glstry] flsto]l Aled HAT Ay unZdddS FJsidn. 14 d
d& Byl flstel HE HAHE ol &stol st o] Z¥ i LED LAMP
2 s 89E W= deoles Adew FdHt 2y dut fl= HiER
Ade stle wW 2ol S AU Aol FEHA €= Aol SdHAY
o] A& %‘ﬂlolt Wi Ao AFEger dA ol oz dF7F & 524
oA g dQlew AE At whebA w Al Heeol iR HAe HEEFOR
S E 2t Photo. 4= @l M Zellolo] HHFwHAHE BolF= Aotk

3) &
A= <ol 7t #Ee w 4 e 5 AEF HAS A Hels o] Ao g

*

4. 28

) o Atdlel Q91 WHe WA A HPueolame WMo HER AL
sholalint, 991 wolelolo gl A LsfololPe] A AE A9 WA
e golggr),

2) o] Atdle Hdede TR EMA(Float sensor)AYE HAZ Ay FEFYoR
Lol WAlElow RAHLo] My = AL dAstAT. AYE X7 SHF-FHS
2 AAE o] glo] v7E & o ¥lEo] v E B oA s Ao=R ATFH

I

3) o Abele]l e W grle HEEgow A sold Lyolw AFs
27 gt @ 9oz HaHATh wekA dAaN ol R WHe HE
%Oi :@Lo 1 ‘jr

i

ﬂJ-lE [011

o

X [
N2

ra

4

204

1. I Kwon Lee, Seung Hyun Cho and Han Goo Kim,“Study for Failure Examples
of Injector, Idle Speed Actuator and Gasket in LPi System Vehicle”, KIGAS Vol
16(3), 48-53, (2012)

2. Seokhyun Im and Dongmyung Shin,” Design of a car”, 1996, Hyungseol

3. Lee, I K, et al., “Fault diagnosis of Automotive”, Sunhak, (2003)

- 183 -



[ 2023 ]

B, oM, 2N
shetE Ay

Cause Analysis of Chemical Accident from Aluminium Phosphide
Fumigant and Their Studies for
Technical- Administrative-Institutional Improvement

Gnu Nam, Choonhwa Park, Kwangsu Chun, Yoon-Jae Cho, Jae-Young Kim,
Seungryul Hwang
National Institute of Chemical Safety
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A study on the development of ultrasonic/image-based Al
convergence gas leak detection technology in petrochemical
plants

Joonhyuk Lee, Hoseong Rho, Byeongjun Park, Youngsik Kim", Inkwon Kim™,
Hongsik Yun™
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A Study on Safety Evaluation of Buried Hydrogen Pipeline Using
Finite Element Analysis

Kim Dain, Yu Jisu, Lee Hyoryeol
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on the Assessment of Safety Culture Level of
Enterprises

- Focused on the case of chemicals substance handling
workplaces -

Jae Gun Eom, Guy Sik Lee, Dong Yoon Lee, Guy Sun ChoDepartment of
Safety Public Administration, Hoseo University
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Study on the Human Error of Bhopal Accident in India

Myung chul Kim, Choong Rae Kim, Hyun Chul Yu, Guy Sun Cho
Department of Safety Public Administration, Hoseo University
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The Bhopal accident, the worst chemical accident in human history in Bhopal,
Madhya Pradesh, India in December 1984, had a management defect that
caused facility defects, and the wunstable behavior of workers who violated
safety  regulations and psychological factors inside. This study aims to
investigate facility defects and management defects in the Bhopal accident,
the worst disaster with 3,787 on-site victims, through various literature data
and analyze human unsafe havior and psychology.
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A study on cathodic protection rectifier control of urban gas pipes
using artificial intelligence (AI).

Hyung-Min Lee, Gun-Tek Lim*, Guy-Sun Cho
Hoseo University, * JB corporation
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Abstract - As Al (Artificial Intelligence)-related technologies are highly developed due to the 4th
industrial revolution, cases of applying Al in various fields are increasing. The main reason is that there
are practical limits to direct processing and analysis of exponentially increasing data as information and
communication technology develops, and the risk of human error can be reduced by applying new
technologies. In this study, after collecting the data received from the ‘remote potential measurement
terminal (T/B, Test Box)’ and the output of the ‘remote rectifier’ at that time, Al was trained. Al
learning data was obtained through data augmentation through regression analysis of the initially collected
data, and the learning model applied the value-based Q-Leamning model among deep reinforcement
learning (DRL) algorithms. did The AI that has completed data learning is put into the actual city gas
supply area, and based on the received remote T/B data, it is verified that the Al responds appropriately,
and through this, Al can be used as a suitable means for electricity management in the future. want to

verify.
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Key words: Al(Artificial Intelligence), CP(Cathodic Protection), DRL(Deep
Reinforcement Learning), Q-Learning
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A Study on the Exposure Leble of Organic Compounds in the
Working Environment in Natural Product Synthesis Experiments

Hyun Jong Yim, Yong Jin Kim, Guy Sun Cho
Hoseo University
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A Study on Strategies for Response on the Chemical Accident Sites

Il Hwan Oh, Sang Hyun Kim, Guy Sun Cho
Department of Safety Public Administration, Hoseo University
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(Session Topic) The current research activities of technology
development in the full cycle of liquefied hydrogen utilization

Daeseong Kim, Seong-Ho Hong, Keunjong Cha"
Cryos Co.,Ltd. , "Daechang Solution PLC
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Hydrogen Embrittlement and Cryogenic Properties of Austenitic
Stainless Steels for Liquid Hydrogen Equipment

YoungSang Na, Young-Kyun Kim, Jae-Ho Lee, Ka-Ram Lim, Hyun-Jun Kwon
Extreme Materials Institute, Korea Institute of Materials Science
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Research on Small-scale Condensation-based Hydrogen
Liquefaction Technology and Application

Rockkil Ko, Dongwoo Ha, Hyunwoo No, Taechyung Koo, Youngmin Seo
Korea Electrotechnology Research Institute, Hydrogen Electric Research
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Research & Development of Test Method for Vacuum Insulation
Valve Applied to Liquefied Hydrogen

Seungjun Oh, Junyeong Kown, Jonghyun Yeo', Teakyu Heo"
Dong-A University , "Mt.H Control Valves Co.,LTD
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Construction Status of Changwon Liquefied Hydrogen Plant

Boomin Kang
Hychangwon Co.,Ltd, Changwon Industry Promotion Agency
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Development and demonstration research of liquefied hydrogen tank
trailer for mass transportation of hydrogen
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The Current Research Activities of Design Engineering
of Gas Supply System for Liquefied Hydrogen
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Demonstration and technology conversion of large-scale
hydrogen refueling station applied to liquid hydrogen storage

and supply systems

Ho Young Kim
Changwon Industry Promotion Agency
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Hybrid System Control Technology for Hydrogen Fuel Cell
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Evaluation of Explosion Effect by Storage Capacity of LPG Tank
Lorry

Hyunjun Kwak, Jinseo Kim, Taeho Kim, Suengjun Lee, Keunwon Lee",
and Seungho Jung'
Department of Environmental Engineering, Ajou University, *Department of Environmental
and Safety Engineering, Ajou University
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A Study on the Case of Liquefied Petroleum Gas Release
in Tank Lorry
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Development of fuse cock for large capacity piping that can be
used below 30kPa

JiHee Lee, JeongSeok Oh
Institute of Gas Safety R&D, Korea Gas Safety Corporatio,
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A Study on Improving the Safety of LPG Small Storage Tank
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The Effects of Air-conditioned airflow on the Use of Portable
Butane Stoves

Choi Sungwon, Oh Dongseok, Kim Wankoo, Lee Junhee, Nam Sunghyun,
Lee Chulwoo
Korea Gas Safety corporation
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Performing simulation of B.O.G. system to calculate and analyze on
vacumming & insulation on liquified pressure vessel & tank
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Development of liner developed for hydrogen tanks using
recycled HDPE resin
HANG-KYU CHO, HAN SANG KIM'
School of Mechanical Engineering, Gachon Univ. 1342, Seongnam-daero,
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Hydrogen Diffusion Effect Analysis of
High-Pressure Storage Vessel Sealing for Hydr ogen Station

IN HO CHOI, HAN SANG KIM"
School of Mechanical Engineering, Gachon Univ. 1342, Seongnam-daero,
Sujeong-gu, Seongnam-si, Gyeonggi-do, Republic of Korea
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Optimization of syngas supply derived from biomass gasification
for SOFC cogeneration

Cheolwoo Park', Gi Hoon Hong', Eun Suk Jangfr
' Hydrogen Energy Solution Center, Institute for Advanced Engineering
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SOFC € xds 532 ntastEe SEA4Y 24, 7123t 21 w& A 7t
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5o EAS e AT FFFA 1AZS Jtxst e E B APS Y
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(H,, CO) A9 Fol& Hotstth. Hy¢ COo9 FFS Eol7] fsliAe 7123
HSol MAE Zog HIFAH I} o|Edoksty] Wi WS LEE o
Fasith AT & Hd HF A E FFE AF Covt #FAsHa COo,
7V 7S 7 ASE st AR FBY £
o)l B]ste 4bEAl Y HA fEFH vlEo] WE

L £ ANES SURGAFY 9 A EYRENY, FEAFH AUz
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A Study on the CH4 Reforming and Syngas Generation Using
Gliding Arc Plasma

Sang Yeon Hwang', Byung Jin Lee!, Hyong Rae Kim', Hyoungwoon Song'
nstitute for Advanced Engineering, 175-28, Goan-ro 51 beon-gil, Baegam-myeon,
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A Study on Crack of Hydrogen Filling Pressure Vessel Using
Finite Element Method

Seunghyun Cho, Ha Young Choi, Sung Kwang Byon, Yun Tae Kim
Department of Mechanical Engineering, Dongyang Mirae University, Seoul,
Korea
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A FAolBE AR Qe &r|e 14 FAT nHsAth ¢E8r] WE ®H
4] W 9@ X7 G Lo Ao v FFS ISk, dE L] #
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Thermal Flow Analysis for Charging and Discharging Process of
Hydrogen Storage Tank for Vehicles

Jiyoung Kim, Changryeol Lee, Jeongyeon Shim

ableMAX Co.,Ltd.
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A Study on the Hazardous Area Classification of Hydrogen
Facilities Based on 3D CFD

Seunghyo An, Sehyun Oh, Byungchol Ma"
Department of Chemical Engineering, Chonnam National University
"School of Chemical Engineering, Chonnam National University
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Strategies development of large hydrogen production considering
CO; reduction rates based on multi-objective optimization

Hweeung Kwon, Chihun Lee, Kyusang Cha
KOGAS Research Institute, Korea Gas Corporation
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Comparative analysis of convective heat transfer coefficient in
hydrogen fuel cell vehicle filling

Hyo Min Seo, Byung Heung Park*
Department of Chemical and Biological Engineering, Korea National University
of Transportation
*b.h.park@ut.ac.kr
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A Study on the Filling Process of Large Capacity Hydrogen
Tank Using Computational Fluid Dynamics

Hyo Min Seo, Seok Gyu Shim, Byung Heung Park*
Department of Chemical and Biological Engineering, Korea National University
of Transportation
*b.h.park@ut.ac.kr

2 o

A we dol BaE WEHe] 4 FAZ ATLIHE U] AW 9
FAZ ATIE FLAAE A T3 AFAABe2A S
AT o2 3

& %Bﬂ W2 EY 5 A8AE s uE oalxéom.

AA F4 ARAA AAFl T4 FH Ade F49 Fe BEE st 1ste
2 FAE AYstA Ak o, kel & F4 A el ZEEHo e F4H
Fo] £xE A o F£4& FH ZEEZQ SAE 126012 WA olf=
Bae] &5 FAERST)IE F7IA &7 A 4 £55 AL Aok

H ATl E SAE 126015 7|Wre® o2 S A FavAY S 3
e AAFAAS AEHIAS Tt Aysta, 4 AR IS HAH Dol
Hlo] Wsto] wE ’a W 2o il defsidlon AR fIFH FAES AR

=3

ANEHIA WY Ay} w9 % FABSTIE VA EAAT, A
SAE 12601914 B3 Ho £591 60.gsS dolrtes @

£ fAast7] 9 F4ARAY %7& WA =9 2 £5E AAEE dE

F Ag
ZREZ Jjdo] aFdTh o9} I FrHHoR FHEL st HF T A
Blol Aol ebrge el g,
A 2 B ATE AYEAAARL FFo|] 7] £9 7 (KETEP)S] Adg W

of F#3d AFUYT (FAHE: 20203010040010)

- 228 -



[ 2023 ]

A Study on the eVTOL Safety Standards Based on Hydrogen
Fuel for Commercialization of UAM

Su-Hun Lee, Min-Su Lee, Se-yoon Kim, Eui-Soo Kim"
Department of safety Engineering, Korea National University of
Transportation
' Corresponding author: es92kim@ut.ac.kr
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Bl 289 APEL CO2 MIIFAE AP ABAH Lgo) e, WEe
T EFEe} e A dx=Zert e gle] FHo|2Fo] Jhesttke Aol Ut
WA T K-UAMEZEWOAE eVIOLS 83 UAMI 7|& B2 - gA -
% - PM(Personal Mobility)©] &3 Seamless FENS] xl% A H] 2 (MaaS:Mobility
as a Service)Z= Z8&F ZOoE st Uth. HT NLEHIL A+ eVIOLS A5
71EY gF7Iehe g8 AVFHA 2" S o] 83ta HERHY, 5FY, HEEHF
I 2o gt FAFHEHE " Q7] wEo] A ©v]=2] FAA(Federal Aviation
Administration)2} 3¢  EASA(European Union Avitaion Safety Agency)<
eVIOLS H&& + Qv 37 dF #A8S AR Aot stAw 5 &3
71 71e71EolE o8 JAF7EH HHVIE B B/ o]# 9 evTOLel gt
g A NEE 7ls7lE T8 T8dol AriEa Utk 53] eVOLS g FHiH
g & ol&3td H7|FXFHE H A=l EviationAtoll Al 7NEF <0 eVTOL HiE
g A A7 B A e wid Frkske 3l AR SR Al FolE & o)
eVIOLE o]} 22 FAE BEY ZAo=2 Joiddn. =3 gFol2 uEgds e
THA vlE] Ao E FAL AR dHA Utk olHT FUt FEHL 7]A 9
FEAG et AA &FE HAEAA BEAC] Dotk wetA g EFolviE g 3
HAE FE37] 9T A2 FAAE7H eVTOLY thak Ao e Ao] A
I AJoh FAAE7INE eVTIOLLS wiE o] Aol siAle S =9 F
S W ofyzt HiE g H7] A BASE A A =3 A =5 S Aol
gt ol B AFolME Il eVIOLS AZF7EF vl FAAS fHe
ASANA AN FA AS7ES vl £43te =4 eVIOL %5 749 T8
A A8l eVTOLS] 7] ¢ Al2=d9] HFAH W G&4S 29T &+ e
A=7]RF eVTOL| thdk k7| &S A A staAl gt

FAATRB)S 0239 LT AP0 FFAPATY (UL ol 53
|7pAl-oh st W A s Akl el A 3he) oh(2021RIS-001(1345356234))

d

x

[es]
wn

- ox
w g P

Sl

- 229 -



[ 2023 ]

4o &8 Y LS I8 2D CFD Al WHAl W oIF ol
Mz 24
27t8|, M9, g
ARTENLL HEAEFANT

Accuracy Analysis of Equations of State and Turbulence Models
using 2D CFD Method for Hydrogen Filling Model Development

Ga Hui Im, Hyo Min Seo, Byung Heung Park*
Department of Chemical and Biological Engineering, Korea National University
of Transportation
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Finite Element Analysis of a Flow in a Chamber
of a High Pressure Pump for Liquid Hydrogen

Hyunse Kim"“", Young-Bog Ham", Jung-Ho Park’
“Innovative Energy Machinery Research Division, Korea Institute of Machinery
and Materials, *"Department of Mechanical Engineering, University of Science
and Technology
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A Study on a Decomposition Reactor and Catalytic Burner for
Ammonia SOFC

Sangho Lee, Sunyoup Lee’, Sechul Oh, Hyengjun Jang, Cheolwoong Park,
Yongrae Kim
Department of Mobility Power Research, Eco-fiiendly Energy Conversion
Research Division, Korea Institute of Machinery and Materials
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Effects of the Characteristics of the Gas Diffusion Layers on
Anion Exchange Membrane Fuel Cell Performance

Ji Eon Chae, Sunyoup Lee’, Ji-Seon Choi, Seonyeob Kim, Cheolwoong Park
Department of Mobility Power Research, Eco-fiiendly Energy Conversion
Research Division, Korea Institute of Machinery and Materials
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A Study on Quantitative Risk Assessment in Open and Closed
spaces in case of FCEV Fire

Gyuwon Kim, Hyungki Kim, Hyejeong Han®, Seungho Jung’
Hyundai Motor Company,
"Department of Environmental & Safety Engineering, Ajou University

a o

T2 7] 2HFCEV, Fuel Cell Electric Vehicle)= ‘44(Hydrogen)’ & AEE Al&
st AFo R CARAA F ol&dl T4 3T T ALY 7] ek o® A
715 A8t olF FHOoE FEIT oI FiAV|AE 2472 wiEo] gl
371 Azt aHvt v A AFo 2 APty lom AAEA, =8E, £
BMW 5 o2 dAZF A0S st itk

ol# 3t FAaH7|A= 70.0MPas] ILYTtAE Fa B Ao AAst AHESH] W&
o] 3}z /\l e WA ] 9 Fa WAl JtAE wEA wjEA A S
4 B =] WBo= TPRD(Thermally activated Pressure Relief Device)7} 2} o]

1] 110°C4 Aol He e BA Yl FaE mEA U] S22 WEAIH
old ¥ AFNE Al F2E 4 WAV HAR A8 TPRD7F 458 <
= = k

Al AEEZE A g7k AL 2 984 HI7HQRA, Quantitative
Assessment)E 213 3T}
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A Study on the Preparation of Safety Measures according to the
Emergency Situation of Hydrogen Extractor Process

Oh Jae-Jin, Seo Doo-Hyoun®, Rhie Kwang-Won™, Kim Tae-Hun, Hong
Sung-Chul™
Division of safety and fire protection, Hoseo University,
"Process Safety Partner,
" Department of Safety and Health, Hoseo University
™ Department of Safety Engineering, Hoseo University
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FARE ot we duA Aosn = 4 woy
sojgr). Aol £471% HE5HE 9@ weo
7 W=l o) Foldel melA of# bH o
PN R S T Lk

Fabol g T RS vlda] 9

TaFEE ARl wel o JHA A Ee] EAtERE Bg ndds
of w <tdA wide] dasi wAAgEel wmE P Fel dhste] KGS

CODE AHI1719] HZAAA 55 Fx & 5 vk 2da dA 45 &4 F

= S
AEAdE EFT A s detel KGS CODE 99 H - da7tA = a4
FE=70oA A Ve f1Eals EESHATh
B AGE FaFE7] 376 Ui HAZOP #4& uig oz oo F£iaFE7] A
oA A" ode AES vES ¥4 A5 % +d T 2 vhed vdES
3 oo]H el Sol o8 dAHE 5 e BE NS AFostar, zF ngAsl
g Ale], #E], B YS ks AFESh olE EURE FAFEV| U 2F
tAdE wlird FHol ke Aot
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Deduction of Potential Risk Factors for
Solid Oxide Water Electrolysis Facilities

So-hyun Yoo, Doo-hyoun Seo ,Gwang-won Rhie, Tae-hoon Kim” ,Hyeon-ki
Division of Safety and Fire Protection Engineering. Hoseo University,
PSP, “'Department of Safety Engineering. Hoseo University
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FRANE APe g B A/BAt] £aE AWSE Aot 1F 1A
A B SRS RANEHE DAL o] g3 1LY FE7I(B000)E A7) a5t
Sa® AAE AEolt He UAR £ JEES P 5 Aok WolA dx)
gad A7 o) Utk AT, 1L D AL 4 we} AHo] EA5]
of 14 sherol B aste.

AR g H7F 71HE HAZOPS &3 AAZRoZE B3t T A
A8l Fd G EAAE =E3AT F 8712 NodeZ Ud HAESS

o
#oll - e AdEes F 120717 #EFHJG. Fo FrIHEoREE dud]
o s Astz QI3 129 FUHlE 2 g4 FER AR A, 29 du=
AR Av] &4 se A¥ileon o & T A

A 2
B oATE oUX 7] & bd A4 ol U X 941 7] %414 (20203030040030) 2] 3]
A7E ol A=Y
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A study on the Optimization of Operation Parameters of Wet
Reduction Process for the Simultaneous Removal of Particulate
Matters and Nitrogen Oxides in a Semiconductor Fabrication

Process

Gi Hoon Hongl, Sunghyun Uhm"", Seung Jun Lee?, Eun Ha Ko% Saeam Kim’
Institute for Advanced Engineering, 175-28, Goan-ro 51 beon-gil, Bacgam-myeon,

Cheoin-gu, Yongin-si, Gyeonggi-do, 17180, Republic of Korea
’Plasma Tech 71, Masan 6-ro, Jinwi-myeon, Pyeongtaek-si, Gyeonggi-do, 17716,
Republic of Korea
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Evaluation of discontinuity signal detected for thin weld zone
and secondary battery by using NAUT system

Seongjin,Lim, Kwangkwon.Lee, Soonho.Won" *
Korea Inspection Engineering Co., Republic of Kroea, " “Korea Institute of
Materials Science, Republic of Korea

2 A= HIGAAY 7IH T 2235 28% AAIeEA HESH 25344
(UT:Ultrasonic ~ Testing)S  thAIg HIHZF4  Z53-% AHNAUT:Non-contact  Air
coupled Ultrasonic Testing)E H-&3lth o|xxdx] HA H3jd Bx 2L HAIA
AR el Wi H, Plate &FF A B7tol| thgh ’éz’\]fﬁr% TFYsA. 77
HAZAPAE fal A=A 2 AA AZE Mock-up A& &8st HA 9 tolH
HASol 7hsd AAF 2 R AFE AAsta, Raster ¥ Lmear Scanning 7]1¥-& A
st Az & S/IW 7|Hte g AHe Ry HEH 45 s H7HE 3
st Ad3doz, HE& FI4 U9 200~800KHz Focusing & Flat Type2]
Probe s AR&3te] HiEIE] Hald Ex 9 Wi FEH dd ARFF ol =4)e}
Plate 84% ZAIHEHHF XY Notch, SDHS HEE F JATh 2 A7 A74=2
AR A9 2ol BR et HAALL, 7S HAAE oE\(d Al AAR A
(BE, =&, 7% )= s 7Isstes: gos 48e F7H3 ez #38 A
ojt}.

B ATE FANAYR F2719 A B AYNo.S3LI80L ATH] AL @
of =AHYEUh
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A study to prevent asphyxiation incidents caused by gaseous
fire suppression system

Kihyuk Jung, Hanhee Lee, Ousup Han
Occupational Safety & Health Research Institute, KOSHA, Daejoen 305-380,
Korea
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A7, AW o] B& olgate] £34E ¥ 4 Ik Ao, had a3
7k AR Qe BE8HT Utk ofd ke aFHuE A A 52 45
=% Axgol TAH o fAAGE Gold Hio] gou), oA At
A e ool Hare a87laz B Az Wel £EE ®oh mebd g3l o
GAE A FEOR A ARALL 717 ol Ytk AGAN A BZw
A2 1097k olabsigs £sHN SAFOR AR ALE F 10A0E, F 1490
Agsa 3190 e e AoE BIHT Yo AneEe A% Yok nelol
AFE AAolth webA olwl ATl Fule] e asAnBd JEPES
AFE ATE Ay A% Weke ANSTA AT T 7k A
3 ALY GAE ox2A, A%, LR, I4-FE, AL, F SUAR
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Hazard of Explosion and Flame Propagation in Non-uniform
Methan

OuSup HAN ‘- HanHee LEE - KiHyuck JUNG
Occupational Safety & Health Research Institute, KOSHA, Deajeon 305-380,

Korea
2 %

ARG rhzo] FHEQ e, TERS Y AREA AQFL W A9 v}
AANE ARUoz wol AN Aov FWEH Ba Be AWH AT} o
FoiA gttt 53] dH FLE7]A 9 tEEAG tial VY w5, &= E
o] FFF Tl gk Ayt wol] BRuHI Aok Iy 38 M ) B Tt
= oal FPE= 7t2TRT= R 79 3719 13&01 LA I3k
Ao g ke AFEe 7t ERVIVE BEFEHA xS JteAol Uk EE U}
2 FTUEA i 7E FPAERE 7Y Tt V] 2dAdA FABEH Ao g
olm, B 7l £V ZUEALL oA E BEYT Ago] ml% wrh 7|E
o] EvdAd EVIAAY 7taF T B4 dge FE AR AAAZE =59 A7,
7V EEAIZT T B A 20S AREStY AL o] ROl ol g W
Holl A= %LHM B9 Z7E BAEAHQ] BUHE S FEEAS dFEs 3
o OHBE g2 spad oA el o] B »?5%71011 o3 AAE A Fsta
A-g oA 7es NEs] AsAe ETLEAR 7taFE EAo tid olairt

Uetd ¢ Qe EAYA

T3ttt ol HAsiME EFVIE JtaEE WHE =S
3l q

EF7)o] W@ 71Ee] aFE, oo 1wt A BRYY] Wste] we v}
2Ege] B4 AU BRST B AFIME 98§ /t20PG)S FARY EE
WCHy) 7129 FE) A% FRAT AZE Askel A b FE 4FAA U
ofg 4 Ut BRYH shx EPINAL HFAT D TP 54 APHoE =

At B el we SASE AP Yt
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Accident frequency analysis based on domestic and foreign
chemical accident database

Narin Yoo, Ji Yun Han®, Lee Su Kim, Dogyeong Lee, Keunwon Lee™
Department of Environmental Engineering, Ajou University, “Environmental
Research Institute, Ajou University, ~"Department of Environmental and Safety
Engineering, Ajou University
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el A HEete setEdE S ule oefetn, tiF HFo2 A A
AdAPel Atk =3 A ¢ 8 e SAEHY FEE AU #RE AS
A, B4 AR oflgt A fFald FFES Itk 2020 EARA <
2Efolall b2 FEAAe} Zo] HAAR I mid o] Fibd AT A
stal glom, 3] Ad, &3, HeEnt oYz} 3stEd WA R 3hA,
g FEA L Fo] WASta Atk wEkA o]23k SEALILE Astal o 5317
Al e A FAZE Aol HolBHE +F, A48t At BAARNES o S
FrAFALAL ool &8-3t= Zo] Fasitth

2 AFoAE gstata HIsE o Sstaal s el shakal HlolHE 43
EAA T g HolHEE AR RAFEe FusbgAba, A E SEEEQ
Ade] gstata FAAR, 7habd A ThaAbaL BA A4S 3 2 B4
o F9 dHolHZE Y=R7UHA  (HSE, Health and Safety Executive)2]
HCRD (Hydrocarbon Release Database), OGP (International Association of Oil
& Gas producers), eMARS (Major Accident Reporting System), ARIA
(Analysis, Research and Information on Accidents)®} wl=¢] ZAEZ AW B2
o] NTSIP (National Toxic Substance Incidents Program) UI°]E G&T& F43}
AT olHg EAAAE At RIEE dSF3te FE4S MY sted 83t
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2 AT EEY AdoE 3447 Iedy A o F-d 153 7]
= MEAIFE e AYEs wol FIHE AT (FAME: 2022003620003, 3}8HARAL
| = =3} 7l EAY) =S 2023@ = ARAEFIEAAYET ] AYoz
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A Study on the prevention method of secondary battery
process safety accident through six sigma analysis

Kim woo joong * Won Oe Hum' - Moon Myoung Hwan
Chonnam National University Department of Environmental Energy Engineering
+ . .
Corresponding author: kwj713@naver.com

7 e® A7)aF wd ol A wjE e Akie] A AIAA E AtasE ARSIl
e Tle FeIrtR ke S8s Eal glo] A S wESER
o]0l A aL k. ol ofakd Al wiE el Arke] A T FFATH T4
T xolxm glth. ol o]x}AA wjEE AWATANA Atz FEo] o 43
AP aE =t AT el 2 ZolukE A3E 6 Alavk Hoer 43}
ol A7t A& Fsotol FaAdad 24 R NAHA S sFHs= A7 Aol
ot

T, FAAD FRdlel od bt dubA

of wlsl ]le] WetalA] ob Adate] AFEHE S5 3

A LA AFH T 2ok AdE Ase] dJAES FHAAE F7HE dets)
o] E4ste] NS ATk s A4l

WA oy FAAA FH Alae] 9Ae AL Feolg ol 9% Atav) 74
2 HEE WA i AL E oAHEy] i B ARGt AR A
S 53 AFaL GRS BAste] o 2 ANAg RS AT

AT HF Hxe oA wiEE AibEAe AAsE 4 F HF Al
A4 ZERO3ZME MAEZE AAsIGon, NAARE sEANee] A oA
of el Fafo] JJ=AE Aoz Bt ot
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A Study on the Development of a Process Safety Management
System for Digital Transformation of Small and Medium-Sized
factories for handling Chemical substance

Donghyon Yang, Seunghyo An, Byungchol Ma"
Department of Chemical Engineering, Chonnam National University, Gwanglu
61186, Korea,
*School of Chemical Engineering, Chonnam National University, GwangJu
61186, Korea

2 °F

At A= frall- @AM TSt FElEE FEolu I3A-FE T
5 dWstrl sl Tt B2 (process safety management, PSM)AIEE &%
T glem, PSM 127 AL F N 247 WAEE g8 2485 RF W
Ao zZM, ANZHA, AAAH FEo] i, 421 Y dHoZE AFA g =g W
of we} pPsMe] OAE3E A&How aTstu Yok wehA, B AFoAE O
g PSM Al2H e Fall T4ATE A tAYE Mg 9 2ntE FAMAA
28 FEo] Ego] Huz ok AA, FALGABY Qa0 I AR E 25}
o WAQAE  JHez #AAF  dolElmo]~ A XE(relation  database
management system, RDBMS) W20 & AHAsto dHoly F& HA3s 9 AAZE
tlole Ff7F 7Fedt=s &tk ol& Fall, dAE FAMAHRE Al2He] Hd
Aol e ARE dolEHlo] 2388k, AR HlolH F iUt Thsdt RE A
He 2Asog Aol A 24, HAYE s AY A2"ES VEYA W=
Hzol 7hedel wet Ao s Holg 4 2 F7F 5o 7Hsste] dF &8
< SUSE F AS AR g4I A, AdF AA 3D ZEE HolHE o
sto] AlZERro g ZEAe] oA H HHAS Y F U, TATE AY
o YAHESY 7uke] ke AAE FSoted 7|Ag Ao Jiddn. &

g B TAaTE AMGAd AFE AR 5o Hdoly3rt rhesta, % A
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A study on the calculation of the scope of influence such as
toxicity, fire, and leakage caused by damage to
N.N-Dimethylformamide (DMF) storage tanks and accident
response

Won Oe Hum - Kim woo joong* - Moon Myoung Hwan
Chonnam National University Department of Chemical Engineering
T Corresponding author: pscgoh@nate.com
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5l DEGADIS(E71 2T F-71& 7k e SAL 7hzdd #8) £33 2de AHE
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KORAS Atnd g s A8 Ay ALOHAS A%+ HE 58 Ao =7
stojok sk ®bH KORAS] 74 ztastAl Wele] AAe] 7bedom, KORAS 73 ¢
FEFH 7 ALOHAR T J&FH s 44 &<lol 7Hestant

0_|_4ml

e

o

3

O

> lo E o 2 ¥0 fot ol
(e}

- 244 -



[ 2023 ]

TAREHED gE] neIsA HAHE mElof o5 Al 2k p7t

P By u

rek
0l

SHE, 2T, kA, YaL, 23Y, @

A Study on the Case of High Pressure Hose Fastening Nut
Break in Hydrogen Tube Trailer

Nam Sunghyeon, Kim Wankoo, Kim Dae Sik Kim HunBae, Mo Jin Young, Oh Hyeon
Seung
Korea Gas Safety corporation

8 o
FERHEAYLE D-UFE) FA715E F2TUL, AUE ASH Ao
e5d £Fe FBHE BEHA Auolth FaRHEdYH FAH Fab
AYEAE B3 ASAHZ FFHM, oln) nYE2E FHENUY ofele] A2
vEsl zeel o5 ad=E Feolc
oWl ATNE FAFHEEAYLY UFEAE AAY W AEHE ADUEY
steabelo] thE WA ABHS BASGuA Dok AAUES] =YHHeIA A2
HEE 2ol AZFAOR AL BREoIN WPl AL, B, 29 5

B 0] J3) stk L WPo] WK AT AASAE ARy AALF LS T3

2 BYssit £ YRS 55 A

L #GAY 5o o 4RTE FAs

oM ATE Fa AAUEY wwAcle]l B4, aslzel vide Waye
Astste] FAG ALE olgFT ALU A 5o volHE BEFHA Wk
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Confirmation of confidential test and Damage Evaluation of
Polyethylene pipe according to squeeze-off

Ho seong Seo, Hwa young Lee, Jae-hun Lee
Korea Gas Safety Corporation, Eumseong 27738, Republic of Korea.
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PEMEE AA4 st Agel €4 ol AHE AT Q) Al Fufo
A HAREUR 0aMPe AN ASFAL SR g0 ALk oAU PEAR)
9 9 A fA wE 5ol e sEe -}96}71 A Wy
Nehn 90, oqasma pEAde 4
g2 Ausis Pyoz B Y 7}—3} | wW®o] PEMIT] £4 o
Sovl, FET UL A Bad sAzew A9l F MB W ks 5EE
3 AaA F glo] 7kt FEE S+ Ak

e B ATNAE AHZOE GEE e JUAF fA o]} PEH T
Eel R E SUs) Sstel YFEQ0%, 25%, 30%)3) PEME] $3(E3mm, Somm,
110mm), W& AR&<45(2.8kPa, 25kPa, 70kPa)el met 7|BAYE FA AFE &3}t
om0 % 63mm, S0mm Mol T0kPa ALEE oA FFEA BE T 2
AzoTE AYF PEMBA FHHOE FUANPL BF E4YLE HASATH
NAANGE ArCFER)S o g3ke] AAstgon], 70kPasl AHEE 2 110mme) )
Dol A rEol WANAT LA A9 YA FHBAAE Lol LA
A pster SRV SE DY GInTe, N0mmls) Ak A ol
e Ze FARAL B ATAS ADRAE A 2AZLT YL 25kPa ol 3

A 2 0mm WiHE ZFEA i wgo] ths) AAsokstel, PEH T
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A Study on Cleat Permeability and Cleat Porosity Considering
the Adsorption Characteristics of Methane Gas in a CBM
reser voir

Chayoung Song, Seonghak Jo, Ingu Kang, Kyeongsik Park, Jeonghwan Lee*
"Dept. of Energy and Resources Engineering, Chonnam National University

Q
a o
B AFo A= Hets wEg 7}/\(coalbed methane, CBM) A /&3 =1 W& 4
o] Werta &3 %% SR o, ddFAREe dEFTES A=A AF
<= 98 d=uAer B5 ZEwd A °‘/H FT-oll A %55& MEARE ALE
st AFE 2 ~ 1,200 psi 4EHES, 59 ~ 113 F2% #HeholA &@F ¢
Aol e NaFAFSE SAHAOH, A5E A Wﬂoﬂ AN RS A
g3t Aol FRHA G2 25 2 4" BeddA Ho g FREFS AHES
o A3 Ay, ggo] Frteta &7 AT E A A e gl

]_
S7FIAI T A A E(1,000 ft) ool AdE I FUFEo] TAadeE AS A AT
FESES uHste] etz A5 FIAEREY FIETFES 2T A, 7
%‘!? = 2886 ~ 4681 md, Era—g—%%% 0.83 ~ 098%=% UEISTH ol= &
=

AF A
B Qs ZFEIESHIZEIEAIENZTYY ANYor FHHJSFHAWSE
RS-2022-00143541). 3k & A= 201595 AFAEAAL R ALz b=
oll4 A 7] &% 7} 91 (KETEP) 9 APe ol FFF AFFA LYo,
20152510101980).
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An Evaluation of the Potential for Geological CO, Storage in a
Unmineable Coal Mine

Sunlee Han, Hyeonyeong Roh, Chanyoung Yun, Youmgsoo Lee"
Jeonbuk National University

2 ¢

U #HAEF42 oF 11070l F2 M E, ANE, SHEZ 5o HEE &
TEE ZX3H, BH+= HASF4Y AdS 543 A olyA g, A7)
Tt Fokdl A &8 ¢ A= S vpEsta Aok o] Fol #H
CO, AFTAH 7l HiE AFAZAT} ofF] HEA & =
HelAx S4 FTHE CCS AFAZ E8E F A& o=z 7gdy. 579
ECBM(Enhanced Coalbed Methane)2. 2 & <4#HZ AXY AFo] E/HE3 A&
Zo COE FY3Y varAE X&aTgozZH BouEHd Rl gEo wErtx
AAE 7S & Atk B dFdA s oldd thid FIHE s e A9 H Mg
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An Investigation of the Corrosion Characteristics in the Oil & Gas Well

Joseph Iranzi 1°, Hanam Son 2°, Sunil Kown 3"
Pukyong National University, Dong-A University "

Abstract

Oil & gas production well can be affected by corrosion either internally or externally
depending on the operating environment during petroleum production. Failure threats of
well potentially induced by internal corrosion have been classified as: general corrosion,
pitting corrosion, mesa attack corrosion, Flow induced localized corrosion (FILC), H,S
corrosion, Microbiologically influenced corrosion (MIC), Top of the line corrosion
(TOLC). In particular, corrosion by hydrogen sulfide generated from oil gas
occurs frequently in the oil & gas production process. Recently, pitting corrosion
or mesa attack corrosion are also frequently occurring due to CO- injection in the
CCS or CO; EOR processes. In this study, we investigated field cases where corrosion
occurred in an oil well. In addition, we summarized and analyzed oil production
parameters related to corrosion. The physical properties of crude oil related to the
corrosion rate were investigated with focusing on the effect of water cut level and oil
flowing. This study can be used as a reference for further corrosion inhibitor research in

oil gas wells or reasonable oil and gas production from reservoir.

o] A7 20239 % AHHAV|EHHFAM Adez FTATAS 2AT
Arle] A9 wro} 3 7Y (No. 2022R1F1A1075117)
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Research of Maintenance Method based RCM in Gas Facility for
LNG Receiving Terminal

Young Wan, Kim, Joon Ho, Kim, Seung Hee, Suh®, Jae Pil, Koh
KOGAS Research Institute, "ATG Co. Ltd,
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Integrity evaluation for shaft of LNG 2™ pump

Cheol-man Kim, Sun-gil Gwon, Won-mog Choi, Young-wan Kim, Seok-young
Jung, Joon-ho Kim, Jae-pil Koh
KOGAS' Research Institute
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The Design and Fabrication II of Membrane type Closed
Mock-up Tank

Y.K.YOON, B.T.OH, Y.K.KIM, J.H.KIM
KOGAS RESEARCH INSTITUTE
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Design of Large diameter-High strength steel pile
for LNG storage tank

Seul Kee, Lee, Jun Hwi, Kim
LNG technology research division, KOGAS Research institute
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